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ABSTRACT ;
A s tudy  o f  t h e  v e g e t a t i o n  w i t h i n  a 100 square  m i l e ,  
r e c e n t l y  e s t a b l i s h e d  c a t t l e  r a n c h  i n  Bunyoro, Uganda, has 
shown the n e c e s s i t y  o f  an a p p r e c i a t i o n  o f  i t s  development 
w i t h i n  two s c a l e s  o f  t im e ,  g e o l o g i c a l  and human. The 
f a c t o r s  o f  t h e  p h y s i c a l  e n v i ro n m en t , e . g .  c l i m a t e ,  geo logy ,  
r e l i e f ,  d r a in a g e  and s o i l  ty p e s  a r e  of fundam enta l  im por tance ,  
but w i t h i n  h i s t o r i c a l  t im e Man has had a p rofound  e f f e c t  on 
th e  v e g e t a t i o n .  The im pact  o f  Man i s  a s s e s s e d  by a 
h i s t o r i c a l  s tudy  o f  the use o f  f i r e ,  c a t t l e  g r a z i n g ,  c u l t i v a ­
t i o n  and th e  s l a u g h t e r  of game and second ly  by an exam ina t ion  
o f  t h e  e f f e c t  of f i r e  and l o c a l i s e d  c a t t l e  g r a z i n g  on the  
p r e s e n t  v e g e t a t i o n .
I n  an a r e a  o f  d e t a i l e d  s tu d y  e i g h t  v e g e t a t i o n  ty p e s  are  
mapped and compared to  t h e  p a t t e r n  o f  s lo p e s  and s u r f a c e s .  
A e r i a l  p h o to g rap h s  have been used i n  c o n ju n c t io n  w i th  
l e v e l l e d  t r a v e r s e s  which a l s o  form a b a s i s  f o r  a s s o c i a t i o n  
a n a l y s i s .  S u r f a c e  s o i l  samples have been a n a ly se d  t o  f i n d  
i f  t h e r e  is  any c o r r e l a t i o n  between s o i l s  and v e g e t a t i o n .
Fo l low ing  an exam ina t ion  o f  the v e g e t a t i v e  means by 
which p l a n t s  s u r v iv e  f i r e ,  a new approach t o  th e  problem o f  
f i r e  s u r v i v a l  in v o lv e s  ex pe r im en ts  on t h e  e f f e c t  o f  h ea t  on 
seed  v i a b i l i t y  and g e r m in a t io n ,  a f a c t o r  o f  c r i t i c a l  im por t­
ance to  a n n u a ls  and to t h e  wide d i s s e m in a t io n  of  p e r e n n i a l s .  
The r o t a t i o n  o f  h e rds  of c a t t l e  has l e d  to  th e  abandonment 
o f  a l a r g e  number of bornas, th e  subsequen t  c o l o n i s a t i o n  o f  
which i s  s t u d i e d  i n  d e t a i l ,  and th e  i n t e r a c t i o n  of f i r e  and 
g r a z i n g  i s  d i s c u s s e d  w i th  s p e c i a l  r e f e r e n c e  to  th e  app a re n t  
l o c a l  i n c r e a s e  i n  A cac ia  h o c k i i .
The p o s t u l a t e d  changes i n  th e  com pos i t ion  and p a t t e r n  
o f  t h e  v e g e t a t i o n  a re  summarised and t h e  ev idence  fo r  t h e
3..
p o s s i b l e  c l im ax  v e g e t a t i o n  i s  c o n s id e r e d .  The e f f e c t  of  
t h e s e  changes on the  p a s t u r e  v a lu e  of  th e  ranch  i s  e s t im a te d  
and th e  problems which have a r i s e n  and r e q u i r e  f u r t h e r  
r e s e a r c h  a re  o u t l i n e d .
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INTRODUCTION:
Aims : The aim o f  t h i s  work was t o  a s s e s s ,  as  f a r  as  p o s s i b l e ,
t h e  im p a c t  o f  t h e  m ain  e n v i r o n m e n t a l  f a c t o r s  and  t h e  i n c r e a s ­
in g  i n f l u e n c e  o f  man on th e  s a v q n n a  v e g e t a t i o n  w i t h i n  a  100 
s q u a r e  m i l e  c a t t l e  r a n c h  i n  B u n y o ro ,  Uganda.  T h is  i n v o l v e s  
an e x a m i n a t i o n  of t h e  v e g e t a t i o n  i n  t h e  l i g h t  o f  i t s  e v o l u ­
t i o n  o v e r  two s c a l e s  o f  t i m e ,  g e o l o g i c a l  and human.
The a r e a  o f  s tu d y  was c h o s e n  b e c a u s e  ( i )  i t  was s u f f i ­
c i e n t l y  p h y s i c a l l y  d i v e r s i f i e d  t o  be r e p r e s e n t a t i v e  o f  a  w ide 
r e g i o n ,  f i i )  i t s  r e c e n t  h i s t o r y  was r e l a t i v e l y  w e l l  known,
( i i i )  i t  p r o v i d e d  an o p p o r t u n i t y  f o r  t h e  e s t i m a t i o n  o f  t h e  
e f f e c t  o f  two f a c t o r s  o f  human o r i g i n :  f i r e  and c a t t l e  
g r a z i n g .  I n  a r e l a t i v e l y  s m a l l  a r e a  t h e  i n t e r a c t i o n  o f  
p h y s i c a l  and a n t h r o p o g e n i c  f a c t o r s  c o u l d  t h u s  be exam ined  and 
t h i s  p r e l i m i n a r y  s tudy  forms a c o n t r i b u t i o n  t o  t h e  u n d e r ­
s t a n d i n g  o f  t h e  im p ac t  o f  p a r t i c u l a r  p r o c e s s e s  o f  t h e  v e g e t a ­
t i o n .
W i t h i n  t h e  r a n c h ,  work was c o n c e n t r a t e d  on t h e  p r e s e n t  
most i n t e n s i v e l y  u s e d  a r e a ,  i n  o r d e r  t o  ex a m in e ,  i n  more 
d e t a i l  t h a n  h as  p r e v i o u s l y  been  p o s s i b l e ,  t h e  dynam ics  o f  t h e  
v e g e t a t i o n  and th e  c o m p l e x i t i e s  r e s u l t i n g  f rom  t h e  c l o s e  
i n t e r a c t i o n  o f  man and h i s  e n v i r o n m e n t .  I t  was no t  th e  
p u r p o s e  o f  t h i s  s tudy  t o  f o r m u l a t e  a c c u r a t e  d e f i n i t i o n s  o f  
t h e  p l a n t  c o m m u n i t i e s ,  a l t h o u g h  com pute r  a n a l y s i s  o f  t r a v e r s e  
d a t a  has  p r o v i d e d  i n f o r m a t i o n  on s i g n i f i c a n t  a s s o c i a t i o n s  o f  
t r e e s  and s h r u b s ,  w h ich  forms a u s e f u l  b a s i s  f o r  f u t u r e  work 
on t h e  p l a n t  com m unit ies  o f  t h e  a r e a .
L o c a t i o n  o f  t h e  a r e a :
The r a n c h  i s  l o c a t e d  i n  3 . E .  B unyoro ,  1^ .30^  N. o f  t h e  
E q u a t o r  and a p p r o x .  100 m i l e s  N.W. o f  Kam pala ,  14 m i l e s  3 . E .  
o f  M a s in d i  and 14 m i l e s  3.W. o f  Lake K io g a .  ( F i g .  1 . )  I t  
h a s  a r o l l i n g  l a n d s c a p e  c h a r a c t e r i s t i c  o f  t h e  d i s s e c t e d  en d -  
T e r t i a r y  s u r f a c e  w h ich  d o m in a te s  c e n t r a l  Uganda s o u t h  o f
1 4 .
Lake K io g a .  A c c o rd a n t  r i d g e s  a t  a p p r o x .  3 ,550^ a r e  
s e p a r a t e d  by w ide  s h a l l o w  v a l l e y s  d r a i n i n g  S . S .  to  t h e  b r o a d  
f l o o d  p l a i n  o f  t h e  r i v e r  K a fu .  T h is  r i v e r  forms t h e  e a s t e r n  
boundary  o f  t h e  r a n c h ,  f rom which  i t  m eanders  N .E .  t o  j o i n  
t h e  N i l e  a t  t h e  w e s t e r n  end o f  L .  K io g a .
I n  F i g .  E, i t  can  be s e e n  t h a t  t h e  r a n c h  i s  s i t u a t e d  i n  
an e n c l a v e  o f  s a v a n n a  v e g e t a t i o n  which  i s  s u r r o u n d e d  to  w es t  
and s o u t h  by f o r e s t  or  f o r e s t - s a v a n n a  m o s a i c .  I t  l i e s  t o ­
w ards  t h e  w e s t e r n  end  o f  an  e x t e n s i v e  a r e a  o f  v e g e t a t i o n  
d e s c r i b e d  by Snowden (1953)  as ” co m m u n i t i e s  a s s o c i a t e d  w i t h  
b r o a d - l e a v e d  w o o d la n d s ” . W i t h i n  t h i s  a r e a  a s u b d i v i s i o n  o f  
” Combretum s a v a n n a  a s s o c i a t e d  w i t h  H y p a r r h e n i a  s p p . ” h as  more 
r e c e n t l y  been  d e f i n e d  and i s  mapped i n  F i g .  2 .  ( A t l a s  o f  
Uganda 1 9 6 2 ) .  T h is  v e g e t a t i o n  i s  i n t e r m e d i a t e  b e tw een  t h a t  
o f  t h e  w e t t e r  a r e a s  t o  w es t  and s o u t h  and t h e  d r i e r  s a v a n n a  
v e g e t a t i o n  f u t  h e r  n o r t h .
The r a n c h  v e g e t a t i o n  c o m p r i s e s  a  com plex  o f  d i f f e r e n t  
s a v a n n a  t y p e s  , but  c o n s i d e r e d  i n  g e n e r a l  t e rm s  i t  has  been  
v a r i o u s l y  d e s c r i b e d  as  ” h i g h - g r a s s , l o w - t r e e  s a v a n n a ” ,
(S h a n tz  and M arbut  1923) ” t r o p i c a l  open  w oo d lan d ” (T a n s le y  
and Chipp  1 9 2 6 ) ,  ” s h o r t - g r a s s  zo n e” ( T o t h i l l  1 9 4 0 ) ,  ” u n d i f f e r -  
e n t i a t e d ,  r e l a t i v e l y  m o i s t  t y p e ” (Keay 1959) and ” C om bre taceous  
s a v a n n a ” , ( T r a p n e l l  and L an g d a le -B ro w n  1 9 6 2 ) .
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GENERAL BACKGROUND
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C h a p t e r  1 :  R e l a t i o n s h i p  to  o t h e r  work :
O th e r  S t u d i e s  i n  Uganda
An e x c e l l e n t  b a s i s  f o r  f u t u r e  work was l a i d  i n  1959-60  
v/hen r e c o n n  a i s a n c e  s o i l  and  v e g e t a t i o n  s u r v e y s  w ere  made i n  
ea ch  p r o v i n c e  o f  Uganda. The r a n c h  l i e s  j u s t  w i t h i n  t h e  
w e s t e r n  p r o v i n c e  and  H a r ro p  (1960) made a  s u r v e y  o f  t h e  
s o i l s  and L an g d a le -B ro w n  (1960)  r e c o r d e d  th e  main r a n g e  o f  
v e g e t a t i o n  t y p e s  w i t h i n  t h e  a r e a .  The v e g e t a t i o n  t y p e s  
were g ro u p e d  a c c o r d i n g  t o  t h e i r  d r a i n a g e  c o n d i t i o n s ,  
f l o r i s t i c s ,  physiognomy and p r o b a b l e  c l im a x .  D a ta  were  
o b t a i n e d  from sam ple  t r a v e r s e s  and w i th  t h e  a i d  o f  a e r i a l  
p h o to g r a p h s  t h e  main  com m unit ies  were  mapped on t h e  s c a l e  
o f  1 : 5 0 0 , 0 0 0 ,  accom panying  s p e c i e s  l i s t s  g i v i n g  a u s e f u l  
i n d i c a t i o n  of t h e  v e g e t a t i o n  c o m p o s i t i o n .  Each  community 
was c l a s s i f i e d  a c c o r d i n g  t o  i t s  p r o b a b l e  p o t e n t i a l  c l im a x  
and w i t h i n  t h e  r a n c h  a r e a  com m unit ies  r e l a t e d  t o  4 c l im a x  
t y p e s  w ere  i d e n t i f i e d :  ( i )  b r o a d - l e a f  s a v a n n a  woodland on 
th e  r i d g e s ,  ( i i )  mixed s a v a n n a  w oodland  on t h e  Kafu  f l o o d  
p l a i n ,  ( i i i )  c o m p o u n d - le a f  s a v a n n a  woodland on p a r t  o f  t h e  
Kafu  p l a i n  and t r i b u t a r y  v a l l e y s ,  ( i v )  g r a s s  s a v a n n a  i n  most 
o f  t h e  t r i b u t a r y  v a l l e y s .  T h i s  was e s s e n t i a l l y  a p r e ­
l i m i n a r y  s u rv e y  d e s i g n e d  as  an a i d  t o  a g r i c u l t u r a l  d e v e lo p ­
ment and a s  ” a b a s i s  f o r  f u t u r e  a g r o - e c o l o g i c a l  r e s e a r c h ” . 
The p r e s e n t  s tu d y  h as  d e v e lo p e d  on t h i s  b a s i s  p r o v i d i n g  i n  
p a r t i c u l a r ,  a more d e t a i l e d  i n v e s t i g a t i o n  o f  t y p e s  ( i )  and
( i v )  and tlrie f a c t o r s  i n f l u e n c i n g  t h e  c h a r a c t e r  and s t a b i l i t y  
o f  t h e  v e g e t a t i o n .
T h ere  have b een  t h r e e  o t h e r  e c o l o g i c a l  s u r v e y s  o f  
r e l a t e d  v e g e t a t i o n  t y p e s  i n  Uganda: one i n  B usoga ,  i n  E a s t ­
e r n  p r o v i n c e  , one i n  Lango i n  Northern p r o v i n c e , and  one i n  
t h e  N. Mengo lo w la n d s  i n  Buganda ( C e n t r a l  p r o v i n c e ) .  ( F i g . i )
2 0 .
The l a r g e s t  o f  t h e s e  s u r v e y s  was made by Wood (1960) , 
who c o v e r e d  t h e  w ho le  o f  B usoga  d i s t r i c t  w h ich  i n c l u d e s  
a p p r o x .  3 , 8 0 0  s q .  m i l e s  o f  d ry  l a n d  and swamp. He d e s c r i b e d  
c o m m u n i t i e s  o f  f o r e s t ,  s a v a n n a  w oo d lan d  and g r a s s l a n d ,  i n c l u d ­
i n g  some r e s e m b l i n g  t h o s e  o f  t h e  r a n c h  a r e a  e . g .  Combretum-  
T e r m i n a l i a  w o od land  and  B o r a s s u s  w o o d lan d .  He d i s t i n g u i s h e d  
b e tw e e n  e d a p h i c a l l y  and  b i o l o g i c a l l y  c o n t r o l l e d  s e r a i  g r a s s ­
l a n d s  and d e s c r i b e d  t h e  c o m p l i c a t i o n s  r e s u l t i n g  f rom  c u l t i v a ­
t i o n ,  t h e  p r e s e n c e  o f  f i r e  c l i m a x e s ,  and  t h e  r e s u l t s  o f  
o v e r g r a z i n g  i n  t h e  d r i e r  n o r t h .  T hese  o b s e r v a t i o n s ,  a l ­
th o u g h  c o m p a r a t i v e l y  b r i e f ,  p r o v i d e  a  u s e f u l  b a s i s  f o r  com­
p a r i s o n  w i t h  t h e  a r e a  o f  s t u d y .
I n  L a n g o ,  F i e n n e s  (1940ji made a  more d e t a i l e d  and 
s p e c i a l i s e d  e x p l o r a t o r y  s u r v e y  o f  t h e  e c o lo g y  o f  g r a s s e s  and 
t h e i r  v a l u e  a s  i n d i c a t o r s  o f  s o i l s .  He d e s c r i b e d  p r i m a r y ,  
s e c o n d a r y ,  and  d e f l e c t e d  s u c c e s s i o n s ,  and t h e  i n f l u e n c e  o f  
f i r e ,  c u l t i v a t i o n  and  g r a z i n g ,  t o  w h ich  r e f e r e n c e  i s  made i n  
t h e  t e x t .
An e c o l o g i c a l  s u r v e y  o f  t h e  N o r th  Mengo L o w la n d s ,  e a s t  
o f  t h e  r a n c h ,  fo rm s  t h e  most  i m p o r t a n t  b a c k g ro u n d  t o  t h e  
p r e s e n t  s t u d y .  The aim o f  t h i s  work by L a n g d a le -B ro w n  (1957) 
was t o  ^ r e c o g n i s e ,  d e s c r i b e  and map t h e  d i f f e r e n t  p l a n t  
c o m m u n i t i e s ” i n  an a r e a  o f  6000 s q u a r e  m i l e s .  The w e s t e r n  
b o u n d a ry  o f  t h i s  a r e a  i s  o n ly  ab o u t  20 m i l e s  e a s t  o f  t h e  
r i v e r  K afu ;  and i t  i n c l u d e s  a r e a s  w i t h  c l i m a t e ,  s o i l s  and 
v e g e t a t i o n  v e r y  s i m i l a r  t o  th o se  o f  t h e  r a n c h .
F i r s t l y ,  L a n g d a le -B ro w n  m appedthe  v e g e t a t i o n  o f  800 
s q u a r e  m i l e s  on t h e  s c a l e  1 : 5 0 , 0 0 0 ,  u s i n g  a  c l a s s i f i e d  l i s t  
o f  22 v e g e t a t i o n  t y p e s  g r o u p e d  u n d e r  4 c a t e g o r i e s  o f  G reen ­
way ' s c l a s s i f i c a t i o n  o f  v e g e t a t i o n  ( 1 9 4 3 ) .  W i t h i n  e a ch  
v e g e t a t i o n  t y p e , more d e t a i l e d  i n v e s t i g a t i o n s  i n v o l v e d  
c o l l e c t i o n  o f  d a t a  on p l a n t  com m uni t ie s  and  t h e i r  h a b i t a t s .
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I n  sa m p le  s i t e s  he r e c o r d e d  th e  s p e c i e s  p r e s e n t ,  t h e i r  c o v e r ­
ab u n d a n ce  , p h y s io g n o m y ,  and t h e  h e i g h t  and $  a e r i a l  c o v e r  o f  
d i f f e r e n t  s t r a t a .
S e c o n d l y ,  he  made t e n t a t i v e  s u g g e s t i o n s  r e g a r d i n g  t h e  
i n t e r - r e l a t i o n s h i p s  o f  v e g e t a t i o n  t y p e s  and t h e i r  h a b i t a t s .  
He showed t h a t  t h e  d i s t r i b u t i o n  o f  t h e  m a in  p h y s io g n o m ic  
t y p e s  i s  l a r g e l y  a f u n c t i o n  o f  t h e  t o p o g r a p h y  and i t s  con­
c o m i t a n t  v a r i a b l e s ,  i n c l u d i n g  s o i l  t y p e , n u t r i e n t  s t a t u s ,  
t e x t u r e ,  s t r u c t u r e  and d r a i n a g e .  The t h r e e  main f e a t u r e s  
o f  t h e  r e l a t i o n s h i p  a r e  as  f o l l o w s :  ( a )  T h i c k e t  and wooded 
g r a s s l a n d  a r e  l i m i t e d  t o  h i l l t o p s  and u p p e r  h i l l s i d e s  where 
t h e  u p p e r  s o i l  t y p e  o f  a  c a t e n a r y  s e q u e n c e  p r e d o m i n a t e s ,
(b )  S c a t t e r e d  s m a l l  t h i c k e t s  o c c u r  i n  H y p a r r h e n i a  g r a s s l a n d  
on t h e  l o w e r  h i l l s i d e s  c o r r e s p o n d i n g  t o  t h e  m id d le  o f  t h e  
s o i l  c a t e n a ,  ( c )  C e r t a i n  g r a s s l a n d  t y p e s  a r e  l i m i t e d  t o  
v a l l e y s  and v a l l e y  s i d e s  a t  t h e  l o w e s t  p a r t  o f  t h e  s o i l  
c a t e n a .
I n  e x a m in in g  t h e  f l o r i s t i c  c o m m u n i t i e s ,  h ow ever ,  he  
fo u n d  no u n i f o r m  p a t t e r n  o f  d i s t r i b u t i o n ,  b u t  r a t h e r  
” in n u m e r a b le  s e q u e n c e s ” o f  v e g e t a t i o n  t y p e s .  He d e s c r i b e s  
t h e  s i t u a t i o n  a s  f o l l o w s :  ” Though a s e q u e n c e  o f  t y p e s  i n  
t h e i r  r e l a t i v e  p o s i t i o n s  f rom  h i l l t o p  t o  v a l l e y  b o t to m  co u ld  
be drawn u p ,  i t  w ou ld  have  l i t t l e  s i g n i f i c a n c e  a s  th e y  do 
n o t  o c c u r  t h a t  way i n  n a t u r e .  T h e re  a r e  a  l a r g e  number o f  
t y p e s  ” c o m p e t in g ” f o r  t h e  a v a i l a b l e  s p a c e  and . . . .  most 
u n b ro k e n  s l o p e s  do n o t  have  more t h a n  4 t y p e s  f rom  t o p  t o  
b o t t o m . ” ( p p .  6 6 -6 7 )
L a n g d a l  e-Brown d i s c u s s e d  two m ain  anthrropogenic f a c t o r s  
i n f l u e n c i n g  t h i s  c o m p e t i t i o n :  ( a )  c u l t i v a t i o n ,  (b )  f i r e .
He d e s c r i b e d  5 p o s t - c u l t i v â t  i o n  co m m u n i t ie s  s u g g e s t i n g  t h e i r  
p o s s i b l e  s u c c e s s i o n a l  r e l a t i o n s h i p ,  and  d i s c u s s e d  t h e  r o l e  
o f  f i r e ,  s u g g e s t i r g  t h a t  ” t h i c k e t ” c o m p r i s i n g  ” a c l o s e
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a s s e m b la g e  o f  d e c i d u o u s ,  s e m i - e v e r g r e e n  and e v e r g r e e n  s h r u b s  
f o r m i n g  a c l o s e d  c a n o p y ” would p r e d o m i n a t e  i n  a l l  f r e e -  
d r a i n i n g  a r e a s  i f  f i r e  d i d  no t  p r e v a i l .
The p r e s e n t  s t u d y  i s  e s s e n t i a l l y  com plem en ta ry  t o  t h e  
work o f  L a n g d a l e - B r o w n , and i t s  m a in  f e a t u r e s  may be o u t l i n e d  
a s  f o l l o w s :
i .  I t  c o v e r s  a s m a l l e r  a r e a  w i t h  more d e t a i l e d  s t u d i e s  o f  
s e l e c t e d  s i t e s  .
i i . The v e g e t a t i o n  o f  t h e  w ho le  a r e a  i s  d e s c r i b e d  o n ly  i n  
g e n e r a l  t e rm s  b u t  l o c a l  a n a l y s e s  r e v e a l  i n  more d e t a i l  
t h e  c o m p l e x i t i e s  o f  t h e  v e g e t a t i o n ,  
i i i .  The d e g r e e  t o  w h ich  t h e s e  c o m p l e x i t i e s  a r e  r e l a t e d  t o
p h y s i c a l  f a c t o r s  o f  th e  e n v i ro n m e n t  i s  i n v e s t i g a t e d  and 
d i s c u s s e d  w i t h  r e f e r e n c e  t o  t h e  r e s u l t s  and o p i n i o n s  o f  
o t h e r  w o r k e r s .
i v .  P a r t i c u l a r  a t t e n t i o n  i s  g i v e n  t o  a n t h r o p o g e n i c  f a c t o r s ,  
w i t h  a  r e v i e w  o f  t h e  h i s t o r y  o f  t h e i r  p r o b a b l e  im p a c t  
on t h e  v e g e t a t i o n .
V. The e f f e c t  o f  f i r e  on co m m u n i t ie s  r e l a t e d  t o  b ro a d  l e a f  
s a v a n n a  w ood land  i s  i n v e s t i g a t e d  ( a )  by t h e  s t u d y  o f  
i t s  e f f e c t  on v e g e t a t i v e  r e g e n e r a t i o n ,  (b)  by a  new 
a p p r o a c h  i n v o l v i n g  e x p e r i m e n t s  on s e e d  g e r m i n a t i o n  
e . g .  o f  A c a c ia  h o c k i i^  H i b i s c u s  c a n n a b i n u s . 
v i . The r a n c h  h a s  p r o v i d e d  a u n iq u e  o p p o r t u n i t y  f o r  t h e  
s t u d y  o f  th e  e f f e c t  o f  l o c a l  c a t t l e  g r a z i n g  and t h e  
i n t e r - r e l a t i o n s h i p  b e tw e e n  f i r e  and g r a z i n g  i n  Combretum 
s a v a n n a  w o o d lan d .  R e s u l t s  a r e  com pared  w i t h  p r e v i o u s  
work i n  o t h e r  p a r t s  o f  Uganda,  e . g .  t h e  e f f e c t  o f  
g r a z i n g  i n  K a ra m o ja ,  a  much d r i e r  a r e a  o f  Uganda 
(Thomas 1943) and th e  r o l e  o f  f i r e  i n  p l a n t  s u c c e s s i o n  
i n  T e r m i n a l i a  w oodland  i n  N. Uganda (Dawkins 1 9 4 9 ) .
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The aim o f  t h i s  t h e s i s  i s  t h u s  t o  p r e s e n t  an  i n t e g r a t e d  
s t u d y  o f  a  r e l a t i v e l y  s m a l l  a r e a ,  i n  w h ich  work on s e l e c t e d  
s i t e s  h a s  e n a b l e d  more d e t a i l e d  a n a l y s i s  o f  t h e  p ro b lem s  o f  
Combretum s a v a n n a  v e g e t a t i o n .  E a r l i e r  s t u d i e s  have  p r o v i d e d  
know ledge  o f  t h e  p l a n t  co m m u n i t i e s  t o  be fo u n d  i n  t h i s  t y p e  
o f  a r e a ,  o r  h a v e  i n v e s t i g a t e d  t h e  e f f e c t  o f  one o r  a n o t h e r  
f a c t o r  on  t h e  h e r b  o r  t r e e  l a y e r .  H ere  an  a t t e m p t  i s  made 
to  a s s e s s  t h e  im p a c t  o f  s e v e r a l  f a c t o r s  on t h e  v e g e t a t i o n  as 
a  w h o le :  ( a )  t h e  r e l a t i v e  i m p o r t a n c e  o f  d i f f e r e n t  f a c t o r s ,
(b)  t h e  e x t e n t  t o  w h ich  t h e y  a r e  i n t e r - d e p e n d e n t ,  ( c )  t h e  
e x t e n t  t o  w h ic h  man a p p e a r s  r e s p o n s i b l e  f o r  t h e  c o m p l e x i t i e s  
and i r r e g u l a r i t i e s  o f  t h e  v e g e t a t i o n  w i t h i n  t h i s  a r e a .
V e g e t a t i o n  e l s e w h e r e  i n  A f r i c a :
To a i d  c o m p a r i s o n  w i t h  o t h e r  work i n  A f r i c a ,  a  b r i e f  
o u t l i n e  o f  r e l a t e d  v e g e t a t i o n  t y p e s  i s  g i v e n .
Combretum s a v a n n a ,  i . e .  s a v a n n a  c h a r a c t e r i s e d  by v a r i o u s  
b r o a d - l e a v e d  Combretum s p e c i e s ,  i s  a  m a jo r  E a s t  A f r i c a n  
s a v a n n a  ty p e  ( T r a p n e l l  & L a n g d a l  e-Brown 1 9 6 2 ) .  I n  Kenya i t  
h a s  f o r m e r l y  been  d e s c r i b e d  as ^ s c a t t e r e d  t r e e  g r a s s l a n d ” 
(Edwards & Bodgan 1951) o r  ” h i g h  m o i s t u r e  s a v a n n a ” (Edwards 
1 9 4 0 ) .  I n  T a n z a n i a ,  (T a n g a n y ik a )  and Malawi (N y a s a l a n d ) , 
B u r t t  (1942)  d i s t i n g u i s h e d  s e v e r a l  Combretum co m m u n i t ie s  
w i t h i n  a r e a s  b r o a d l y  known as  ”B r a c h y s t e g i a  & J u l b e r n a r d i a  
w oodland  o r  ”Myombo” .
I n  C e n t r a l  A f r i c a  t h e  n e a r e s t  e q u i v a l e n t  a p p e a r s  t o  
o c c u r  i n  t h e  K afu  b a s i n ,  i . e .  t h e  ” Upper v a l l e y  t y p e s ” 
d i s t i n g u i s h e d  by T r a p n e l l  & C l o t h i e r ,  (1937)  and T r a p n e l l  
(1943)  and i n c l u d i n g  ” Combretum s c r u b  w ood land  w i t h  
P a p i l i o n a c e a e  on T r a n s i t i o n a l  s o i l s ” .
I n  t h e  S u d a n ,  t h e  ”Mixed D ec iduous  f i r e  sw ep t  f o r e s t ” 
o f  S m ith  (1949)  and th e  ” High r a i n f a l l  w ood land  s a v a n n a ” o f  
H a r r i s o n  and J a c k s o n  (1958)  b o th  have  f e a t u r e s  i n  common
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w i t h  t h e  r a n c h  v e g e t a t i o n .
I n  West A f r i c a ,  t h e  n e a r e s t  r e s e m b l a n c e  i s  s e e n  i n  t h e  
’’S o u t h e r n  G u in e a  z o n e ” a l t h o u g h  t h e  f a c t  t h a t  many o f  t h e  
common s p e c i e s  seem  t o  h a v e  t h e i r  ’’c e n t r e ” o f  d i s t r i b u t i o n  
i n  t h e  n o r t h e r n  G u in e a  z o n e ,  i l l u s t r a t e s  t h e  d i f f i c u l t y  o f  
c o m p a r i s o n .  (Keay 1-9&9 ; 1953)  T h e r e  a r e  s p e c i e s  common t o  
t h e  r a n c h  i n  a l l  f o u r  v e g e t a t i o n  z o n e s  o u t l i n e d  by Keay i n  
N i g e r i a .
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C h a p t e r  2 :  C l i m a t e  :
Only 20 m i l e s  N.W. o f  t h e  r a n c h  i s  m o i s t  s e m i - d e c i d u o u s  
f o r e s t ,  an d  t h e  q u e s t i o n s  a r i s e :  To w h a t  e x t e n t  i s  t h e
p r e s e n t  p a t t e r n  o f  v e g e t a t i o n  g o v e r n e d  by c l i m a t e ?  I s  i t
p o s s i b l e  t h a t  t h e  p r e s e n t - d a y  s a v a n n a  v e g e t a t i o n  o f  t  he r a n c h  
a r e a  i s  d e r i v e d  f ro m  f o r e s t  v e g e t a t i o n  by f i r e ,  c u l t i v a t i o n  
o r  g r a z i n g ?  B e f o r e  an  e x a m i n a t i o n  o f  t h e  e v i d e n c e  a f f o r d e d  
by t h e  v e g e t a t i o n ,  i t  i s  n e c e s s a r y  t o  ex a m in e  t h e  a v a i l a b l e  
c l i m a t i c  d a t a ,  s u m m a r i s e d  i n  f i g u r e  4 and  t a b l e  U . The
d a t a  i s  l i m i t e d  by t h e  e x t r e m e  p o v e r t y  o f  d e t a i l e d  o r  l o n g ­
t e r m  m e t e o r o l o g i c a l  o b s e r v a t i o n  i n  U ganda .  W i th  t h e  h e l p  
o f  c i r c u m s t a n t i a l  e v i d e n c e ,  h o w e v e r ,  i n c l u d i n g  a  c o m p a r i s o n  
w i t h  t h e  c l i m a t e  and  v e g e t a t i o n  o f  o t h e r  s a v a n n a  r e g i o n s  i n  
A f r i c a ,  some t e n t a t i v e  i n d i c a t i o n  o f  t h e  p r o b a b l e  b i o c l i m a t e  
o f  t h e  r a n c h  can  be o b t a i n e d .
R a i n f a l l  amount a n d  s e a s o n a l i t y  :
T h e r e  a r e  no l o n g  t e r m  r a i n f a l l  r e c o r d i n g s  f o r  t h e  r a n c h ,  
bu t  f i g u r e s  a r e  a v a i l a b l e  f o r  t h e  p e r i o d  1 9 5 9 - 6 2 ,  when r e c o r d ­
i n g s  w e re  made a t  K i r y a n a ,  t h e  h e a d q u a r t e r s  o f  t h e  r a n c h .  
D e s p i t e  t h e  v a r i a t i o n  o f  r a i n f a l l  f ro m  y e a r  t o  yea r ,  t h e s e  
i n d i c a t e  t h e  t e n d e n c y  f o r  two r a i n y  s e a s o n s ,  M arch  t o  May and 
A u g u s t  to  N ovem ber ,  w i t h  h e a v i e s t  f a l l s  i n  A p r i l  and S e p t e m b e r ,  
an d  a  r e l a t i v e l y  d ry  t h r e e  month  p e r i o d  f ro m  December  t o  
F e b r u a r y .  The a v e r a g e  a n n u a l  t o t a l  o f  55^  ^ i s  p r o b a b l y  m i s ­
l e a d i n g ,  h o w e v e r ,  f o r  t h r e e  r e a s o n s :  (1 )  t h e  f o u r  y e a r  a v e r a g e  
i s  n o t  a  d e p e n d a b l e  g u i d e ,  (2 )  i t s  e x t r e m e  v a r i a b i l i t y  i s  
a l s o  i m p o r t a n t .  The r e l i a b i l i t y  h a s  o f t e n  b e e n  s t r e s s e d  as  
t h e  l i m i t i n g  f a c t o r  i n  g r o w t h  and y i e l d  i n  m a r g i n a l  a r e a s  o f  
E a s t  A f r i c a .  ( G l o v e r  8c R o b i n s  on 1 9 5 3 :  K enw or thy  & G lo v e r
1 9 5 8 ) .  (3 )  K i r y a n a  i s  on  a  h i l l  w h e re  l o c a l i s e d  c o v e c t i o n
may i n c r e a s e  t h e  r a i n f a l l .  For  a  c l e a r e r  i n d i c a t i o n  of  t h e
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r a i n f a l l  i n  t h i s  a r e a ,  r a i n  g a u g e s  w ould  be n e c e s s a r y  i n  
d i f f e r e n t  s i t e s  and v e g e t a t i o n  t y p e s  t h r o u g h o u t  t h e  r a n c h ,  
e s p e c i a l l y  as i n s t a b i l i t y  sh o w ers  a r e  o f t e n  o f  v e r y  l o c a l  
e x t e n t ,  e . g .  one m i l e  w ide  by f o u r  t o  f i v e  m i l e s ,  l o n g .
M a s in d i  P o r t  i s  t h e  n e a r e s t  l o n g - t e r m  m e te o ro lo g ic a l  
s t a t i o n ,  b e i n g  o n l y  10 m i l e s  f ro m  th e  n o r t h e r n  bou n d ary  o f  
t h e  r a n c h .  The n e x t  n e a r e s t  s t a t i o n s  a r e  M a s in d i  and 
N a k a s o n g o la ,  and  on t h e  m a r g in  o f  Gombretum s a v a n n a  t h e r e  a r e  
s t a t i o n s  a t  G u l a ,  Hoima and  S o r o t i .  A l l  t h e s e  s t a t i o n s  have  
a  s i m i l a h  tw o - p e a k  r a i n f a l l  r e g im e  and t h e i r  d a t a  has  been  
u s e d  t o  a s s e s s  t h e  c l i m a t e  o f  t h e  r a n c h  and t h e r e f o r e  i t s  
p o s s i b l i t y  on c l i m a t i c  g r o u n d s  o f  s u p p o r t i n g  a  f o r e s t  
v e g e t a t i o n .
a) Mean a n n u a l  r a i n f a l l  : M a s in d i  h a s  a  h i g h e r  t o t a l  r a i n ­
f a l l  t h a n  e i t h e r  M a s in d i  P o r t  o r  N a k a s o n g o la ,  and  i t  seems 
l i k e l y  t h a t  on  a  l o n g - t e r m  a v e r a g e  t h e  r a n c h  would  h a v e  an 
a n n u a l  r a i n f a l l  a k i n  t o  t h e  l a s t  two s t a t i o n s .  M a s in d i  i s  
a t  a  h i g h e r  a l t i t u d e ,  3 7 6 0 ’ , i n  t h e  w e s t e r n  Bunyoro  h i l l s  
w h ic h  fo rm  a b a r r i e r  t o  t h e  m o i s t  e a s t w a r d  f l o w i n g  a i r s t r e a m s .  
The r a n c h  and  t h e  o t h e r  two s t a t i o n s  a r e  i n  t h e  r a i n  shadow 
o f  t h e s e  h i l l s ,  and a r e  t o o  f a r  n o r t h  t o  be a f f e c t e d  by t h e  
i n c r e a s e d  r a i n f a l l  n o r t h  o f  Lake V i c t o r i a .  R e c e n t  maps 
( A t l a s  o f  Uganda 1962)  b a s e d  on a v a i l a b l e  d a t a  t o  1 9 6 1 ,  p l a c e  
t h e  r a n c h  a r e a  w i t h i n  a  c e n t r a l  r e g i o n  o f  Uganda e s t i m a t e d  t o  
h av e  a  20^ p r o b a b i l i t y  o f  r e c e i v i n g  u n d e r  4 0 ’’ p . a . , and 90-  
120 d a y s  o f  r a i n .  (One day o f  r a i n  = 0 . 0 1 ” ) T h i s  i s  a  
l o w e r  a n n u a l  r a i n f a l l  t h a n  many a r e a s  o f  Gombretum s a v a n n a  
and f ro m  c o m p a r i s o n  w i t h  e s t i m a t e s  e l s e w h e r e  i n  A f r i c a ,  i t  
i s  d o u b t f u l  w h e t h e r  t h i s  t o t a l ,  f a l l i n g  m o s t ly  w i t h i n  9 months 
o f  t h e  y e a r ,  i s  s u f f i c i e n t  t o  s u p p o r t  a  f o r e s t  v e g e t a t i o n .
The l o w e s t  a n n u a l  r a i n f a l l  f i g u r e s  q u o te d  as  m in im al  f o r  r a i n  
f o r e s t  i n  N i g e r i a  and t h e  Sudan v a r y  f ro m  4 5 ” t o  52” . (Keay 
1 9 5 3 ;  R o s e v e a r  1 953 ;  S m i th  1 9 4 9 ) .
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b) R e l a t i v e  h u m i d i t y : From r e c o r d i n g s  a t  G u lu ,  Hoima and 
S o r o t i  i t  i s  a lso-  e s t i m a t e d  t h a t  t h e  l o w e s t  mean monthly  
r e l a t i v e  h u m i d i t y  i s  p r o b a b ly  m a rg in a l  t o  t h e  70^ a t  9 .0  a .m . 
q u o te d  as a p r o b a b l e  minimum f o r  r a i n  f o r e s t  i n  N i g e r i a .
(Keay 1 9 5 3 ) «
c) The s e v e r i t y  o f  t h e  dry s e a s o n : T h is  a lo n e  would not
a p p e a r  t o  be a  c r i t i c a l  f a c t o r  f o r  f o r e s t  g ro w th ,  on t h e  
b a s i s  o f  t h e  d ry  s e a s o n  s e v e r i t y  in d e x  u se d  i n  w e s t e r n  
N i g e r i a .  (F -A .O .  1962) I t  i s  o b t a i n e d  by d e t e r m i n i n g  t h e  
amounts by w h ich  t h e  a c t u a l  mean r a i n f a l l  o f  t h e  dry  s e a s o n  
i s  l e s s  t h a n  a t h e o r e t i c a l  optimum f o r  t h e  same p e r i o d .
The d ry  s e a s o n ,  i n  t h i s  c o n t e x t ,  i s  d e f i n e d  as t h e  number o f  
c o n s e c u t i v e  months w i t h  mean r a i n f a l l  l e s s  t h a n  4 ” , and th e  
optimum i s  an  amount e q u i v a l e n t  t o  t h e  number o f  months 
m u l t i p l i e d  by 4 .  The d r i e r  t h e  s e a s o n ,  t h e  h i g h e r  t h e  in d e x  
w i l l  b e ,  b e c a u s e  t h e  g r e a t e r  t h e  d i f f e r e n c e  be tw een  th e  
a c t u a l  and  optimum r a i n f a l l s .  On t h i s  b a s i s ,  M as ind i  has 
a d r y  s e a s o n  s e v e r i t y  i n d e x  o f  7 . 0 3 ,  N a k aso n g o la  has  a d ry  
s e a s o n  s e v e r i t y  i n d e x  o f  1 0 .0 7  and M as in d i  P o r t  has  a d ry  
s e a s o n  s e v e r i t y  i n d e x  o f  1 0 .9 8 .
A cco rd ing  t o  t h e  i n v e s t i g a t i o n s  i n  w e s t e r n  N i g e r i a ,  
t h i s  may no t  p r e c l u d e  a c l im a x  f o r e s t  v e g e t a t i o n .  For  
ex a m p le ,  i n  t h e  O yo-Shaki  a r e a  o f  W. N i g e r i a ,  ” a l l  a r e a s  
w i t h  a d r y  s e a s o n  i n d e x  o f  l e s s  t h a n  14 have a c l im a x  v e g e t a ­
t i o n  v e ry  s i m i l a r  t o  t h a t  o f  t h e  c o n t i n u o u s  f o r e s t  b e l t ” 
( F .A .O .1962)  , and t e r m e d . ” s e m i - d e c i d u o u s  r a i n  f o r e s t . ” Even 
i f  t h e  a d d i t i o n a l  d ry  months o f  the^ s h o r t  dry s e a s o n  a r e  
i n c l u d e d  i n  t h e s e  c a l c u l a t i o n s  a l l  t h r e e  s t a t i o n s  s t i l l  come 
m a r g i n a l l y  w i t h i n  t h i s  c a t e g o r y ,  e . g .  M as ind i  P o r t  and 
N a k a s o n g o la  would t h e n  have r e s p e c t i v e l y  an in d e x  o f  1 3 .39  
and 1 2 . 2 8 .
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R a i n f a l l  e f f e c t i v e n e s s  :
T h e re  a r e ,  h o w e v e r ,  a d d i t i o n a l  f a c t o r s  t o  be c o n s i d e r e d  
i n  an  a s s e s s m e n t  o f  t h e  b i o c l i m a t e ,  i . e .  t h e  amount o f  w a t e r  
l o s t  by r u n - o f f  and  e v a p o r a t i o n .
The e f f e c t i v e n e s s  o f  r a i n f a l l  i s  c l o s e l y  r e l a t e d  t o  
(1)  i t s  d i s t r i b u t i o n  t h r o u g h o u t  t h e  y e a r ,  (2)  t h e  r a i n f a l l  
i n t e n s i t y ,  (3 )  d i u r n a l  d i s t r i b u t i o n .
(1)  The u n e v e n  d i s t r i b u t i o n  l e a d s  t o  an e x c e s s  i n  t h e  r a i n y  
s e a s o n s ,  when t h e  i n c r e a s e d  r u n - o f f  r e s u l t s  i n  t h e  v a l l e y s  
b e in g  f l o o d e d .  I n  c o n t r a s t ,  i n  t h e  dry  s e a s o n  when o n ly  one 
i n c h  o f  r a i n  f a l l s  i n  one t o  t h r e e  months  o f  t h e  y e a r ,  e v a p ­
o r a t i o n  i s  a t  i t s  maximum due t o  i n c r e a s e d  t e m p e r a t u r e s  and 
r e d u c e d  h u m i d i t y .
(2 )  The i n t e n s i t y  o f  t h e  r a i n f a l l ,  g e n e r a l l y  o c c u r r i n g  i n  
s u d d e n ,  h eav y  s t o r m s ,  i n c r e a s e s  w a s t a g e  by r u n - o f f .
( 3 ) The p r e v a l e n c e  o f  s t o r m s  i n  t h e  a f t e r n o o n  and  e v e n in g  
i n c r e a s e s  the  l o s s  by e v a p o r a t i o n .
The amount o f  w a t e r  l o s t  by r u n - o f f  i s  an unknown f a c t o r  
r e q u i r i n g  a  l a r g e  amount o f  f i e l d  e x p e r i m e n t .  The l o s s  o f  
w a t e r  by e v a p o r a t i o n  and t r a n s p i r a t i o n  c a n ,  h o w e v e r ,  be 
a p p r o x i m a t e l y  c a l c u l a t e d  on t h e  b a s i c  a s s u m p t io n  t h a t  th e y  
a r e  r e l a t e d  t o  t e m p e r a t u r e .  Two fo rm u l a e  have  been  w id e l y  
u s e d :  one by T h o r n t h w a i t e  ( T h o r n t h w a i t e  1 948 ;  T h o r n t h w a i t e
and  M a th e r  1951) and t h e  s e c o n d  by Penman ( 1 9 6 3 ) .  The 
f o r m e r  h a s  b e e n  a p p l i e d  t o  t h e  w ho le  o f  E a s t  A f r i c a  by 
S a n s o n  ( 1 9 5 4 ) .  The l a t t e r  h a s  b ee n  u s e d  more l o c a l l y  i n  
Kenya ( P e r e i r a  & M cC ulloch  1 9 6 2 ) ;  i t  i s  a  more com plex  
f o r m u l a ,  g i v i n g  more s a t i s f a c t o r y  r e s u l t s ,  b u t  a l s o  r e q u i r i n g  
more m e t e o r o l o g i c a l  d a t a  t h a n  i s  g e n e r a l l y  a v a i l a b l e  i n  E a s t  
A f r i c a .  E i t h e r  f o r m u l a  g i v e s  a t  b e s t  o n l y  a g u id e  t o  t h e  
p o t e n t i a l  é v a p o t r a n s p i r a t i o n  of a  g i v e n  a r e a ,  f o r  v a r i a t i o n s  
i n  s o i l  and  v e g e t a t i o n  i n e v i t a b l y  g i v e  r i s e  t o  l o c a l  v a r i a ­
t i o n  in  é v a p o t r a n s p i r a t i o n .  ( T h o r n t h w a i t e  1954 ;  Shanbhag  1957)
3 0 .
N e v e r t h e l e s s ,  Sansom (1954)  h as  a p p l i e d  T h o r n t h w a i t e ’ s 
f o r m u l a  t o  t h e  r a i n f a l l  and  t e m p e r a t u r e  d a t a  a t  M a s i n d i ,  and 
he c l a s s i f i e d  t h e  c l i m a t e  as  ’’M o i s t ,  su b h u m id ” , and  c a l c u ­
l a t e d  t h a t  t h e r e  i s  a  s m a l l  w a t e r  d e f i c i e n c y  i n  t h e  d ry  
s e a s o n ,  r e s u l t i n g  i n  a  g r o w in g  s e a s o n  o f  9 -11  m o n th s .
A s e a s o n a l  w a t e r  d e f i c i t  a t  M a s i n d i ,  G u lu  and  S e r e r e  
h as  a l s o  b een  e x p r e s s e d  by W a l t e r  (1963)  . He r e c o g n i s e s  
th e  i m p o r t a n c e  o f  t h e  w a t e r  b a l a n c e ,  and t h e  r a t i o  o f  
e v a p o r a t i o n  t o  r a i n f a l l .  By a p p l y i n g  a  m ethod  o f  G a u s s e n  
he has  made c l i m a t i c  d i a g r a m s  u s i n g  two v e r t i c a l  s c a l e s  i n  
w h ich  l o t c .  i s  e q u i v a l e n t  t o  20mm. r a i n f a l l ,  and  co m p ar in g  
t h e  c u r v e s  o f  m o n th ly  mean t e m p e r a t u r e  and  m on th ly  mean 
r a i n f a l l .  When t h e  r a i n f a l l  c u r v e  g o e s  be low  t h e  tem p­
e r a t u r e  c u r v e , t h i s  i s  an  a r i d  p e r i o d  and  when t h i s  method 
i s  a p p l i e d  t o  t h e  above  s t a t i o n s  i n  Gombretum s a v a n n a ,  t h e  
s m a l l  a r i d  p e r i o d  i s  w e l l  m a rk e d .  ( F i g . 4 ) .
I n  t h e i r  K l i m a d i a g r a m m - w e l t a t l a s , W a l t e r  and  L e i t h  
( 1 9 6 0 ) .  c l a s s i f y  t h e s e  m e t e o r o l o g i c a l  s t a t i o n s ,  and th e  
r a n c h  a r e a ,  i n  t h e  zone 1 ( 1 1 ) 1  N. w h ic h  e x t e n d s  w e s tw a rd s  
i n t o  s o u t h e r n  N i g e r i a  w h e re  i t  i n c l u d e s  I b a d a n ,  I l o r i n ,
B e n i n ,  Enugu and K o u n d ja .  T h ese  p l a c e s  a r e  l o c a t e d  w i t h i n  
a f o r e s t - s a v a n n a  m o s a ic  o r  w i t h i n  a v e g e t a t i o n  now t h o u g h t  
t o  be d e r i v e d  f ro m  f o r e s t  v e g e t a t i o n .  ( C l a y t o n  1 958 ;  1961) 
C o n c l u s i o n s  :
On t h e  e v i d e n c e  o f  c l i m a t i c  d i a g ra m s  and  c o r r e l a t i o n s  
b e tw e e n  v e g e t a t i o n  and  c l i m a t e  i n  West A f r i c a ,  a t  l e a s t  some 
a r e a s  o f  Gombretum s a v a n n a  v e g e t a t i o n  i n  Uganda m igh t  be 
e x p e c t e d  t o  be a b l e  to  s u p p o r t  a  s e m i - d e c i d u o u s  f o r e s t  v e g e t a ­
t i o n .  I t  s h o u l d  be b o rn e  i n  m in d ,  h o w e v e r ,  t h a t  i n  t h e s e  
d i a g ra m s  o n ly  d a t a  f rom  r e l a t i v e l y  wet a r e a s  o f  Gombretum 
s a v a n n a  w ere  u s e d .  I n  t h e  r a n c h  a r e a ,  a l t h o u g h  th e  d ry  
s e a s o n  i s  n o t  v e r y  s e v e r e ,  t h e  s e a s o n a l  s m a l l  m o i s t u r e
3 1 .
d e f i c i e n c y  and  lo w  r e l a t i v e  h u m i d i t y  may combine w i t h  t h e  
r e l a t i v e l y  low a n n u a l  r a i n f a l l ,  to  fo rm  a  c l i m a t e  w h ic h ,  a t  
t h e  m o s t ,  w ould  be v e r y  m a r g i n a l  f o r  a  s e m i - d e c i d u o u s  f o r e s t .
3 2 .
C h a p t e r  3 :  R e l i e f  and S o i l s  :
The t o p o g r a p h y  and s o i l s  o f  t h i s  r e g i o n  h a v e  b ee n  
e v o l v i n g  a t  l e a s t  s i n c e  T e r t i a r y  t i m e s ,  and t h e i r  g e n e r a l  
p a t t e r n  and  f e a t u r e s  a r e  o u t l i n e d  i n  t h i s  c h a p t e r .  D e t a i l s  
o f  a n a l y t i c a l  d a t a  and  t h e  r o l e  o f  a n i m a l s  and  man i n  com­
p l i c a t i n g  t h e  g e n e r a l  p a t t e r n  o f  s o i l s  a r e  r e s e r v e d  u n t i l  
t h e i r  r e l a t i o n s h i p  t o  t h e  v e g e t a t i o n  i s  d i s c u s s e d  i n  
C h a p te r  7 .
G e n e r a l  f e a t u r e s :
The r a n c h  i s  u n d e r l a i n  by P r e - C a m b r i a n  g n e i s s e s  and 
g r a n i t e s  o f  t h e  Basem ent  Complex ,  w h ich  h a v e  been  d e e p l y  
w e a t h e r e d ,  so m e t im es  to  o v e r  2 0 0 ’ and have  g i v e n  r i s e  t o  
t y p i c a l l y  l a t e r i t i c ,  brown or r e d d i s h  brown l o a m s .  Most o f  
t h e  we a t  h e r  a b l e  m i n e r a l s  have  been  rem oved  f ro m  t h e s e  
a n c i e n t  s o i l s .  ( C o t t o n  19 6 1 ;  O i l i e r  1 959 ;  R ad w an sk i  & O i l i e r  
1959) The c a t i o n  ex c h a n g e  c a p a c i t y  o f  t h e  m i n e r a l  com plex  
i s  low and t h e  d e g r e e  o f  s a t u r a t i o n  o f  t h e  B & C h o r i s o n s  i s  
g e n e r a l l y  l e s s  t h a n  5 0 ^ .  The c l a y  f r a c t i o n  i s  a lm o s t  
e n t i r e l y  k a o l i n i t i e  and i t s  S iOg/AlgOg r a t i o  i s  below o r  
c l o s e  to  tw o .  ( H a r r o p  1 9 6 0 ;  F o u r n i e r  1963)
The s o i l s  a r e  n o t  c o m p l e t e l y  u n i f o r m  i n  c h a r a c t e r ,  
h o w e v e r ,  a s  a  p a t t e r n  o f  s o i l s  h a s  d e v e l o p e d  i n  a s s o c i a t i o n  
w i t h  d i f f e r e n t  s l o p e s  and s u r f a c e s .  I n  c o m p a r i s o n  w i t h  t h e  
h i l l y  a r e a  o f  c e n t r a l  B u n y o ro ,  e a s t e r n  Bunyoro  i s  r e l a t i v e l y  
f l a t  an d  m o n o to n o u s ,  b u t  e v e n  s m a l l  d i f f e r e n c e s  o f  r e l i e f  
and d r a i n a g e  a r e  v e r y  i m p o r t a n t  i n  s o i l  d e v e lo p m e n t .  (p .3(?)  
The a r e a  i s  d o m in a te d  by a  p l a t e a u  s u r f a c e  d i s s e c t e d  by 
b r o a d ,  s h a l l o w  v a l l e y s ,  r e s u l t i n g  i n  a  g e n e r a l  p a t t e r n  o f  
g e n t l y  u n d u l a t i n g  t e r r a i n ,  i l l u s t r a t e d  by t h e  g ro u n d  p r o f i l e  
i n  f i g .  5 .  The p r e v a l e n c e  o f  b ro a d  s u r f a c e s  and g e n t l e  
s l o p e s  i s  a l s o  s e e n  i n  t h e  map draw n f rom  a e r i a l  p h o t o g r a p h s
1 .  I n f o r m a t i o n  p r o v i d e d  by t h e  G e o l o g i c a l  S u rv e y  o f  Uganda,
1 9 6 3 .
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i n  F i g .  9 .  T h is  p a t t e r n  o f  s l o p e s  and  s u r f a c e s  p r e d o m i n a t e s  
t h r o u g h o u t  t h e  r a n c h  e x c e p t  i n  t h e  e a s t  v/here t h e  K afu  r i v e r  
m e a n d e r s  a s  a  m i s f i t  s t r e a m  i n  t h e  w ide f l o o d  p l a i n .
T h re e  p i  a n a t i o n  s u r f a c e s  a r e  t h o u g h t  t o  be r e p r e s e n t e d  
i n  t h i s  a r e a .
( i )  The u p p e r  s u r f a c e : T h e r e  a r e  a few ,  s c a t t e r e d ,  s m a l l
c o n i c a l  h i l l s ,  e . g .  Nyamyekudo and K i r y a n a  ( F i g .  3) w h ic h  
r i s e  a p p r o x .  f i f t y  f e e t  above t h e  g e n e r a l  h e i g h t  o f  t h e  
r i d g e s . I t  a p p e a r s  t h a t  t h e s e  may be th e  l a s t  r e m n a n t s  o f  
an u p p e r  s u r f a c e  w h ic h  i s  r e p r e s e n t e d  f u r t h e r  w e s t  by t h e  
Bunyoro  h i l l s .  ( P l a t e  XX).
( i i )  The m id d le  s u r f a c e : T h i s  i s  t h e  most w i d e s p r e a d  s u r ­
f a c e ,  c o m p r i s i n g  t h e  b r o a d ,  f l a t - t o p p e d  r i d g e s  w i t h  a c c o r d a n t  
h e i g h t s  a t  a p p r o x .  3 , 5 3 0 - 3 , 5 5 0 ^ .  I t  was f i r s t  t e rm e d  th e  
BUganda P e n e p l a i n  I I  by W ayland  i n  1 9 3 4 ,  and  l a t e r  t e rm e d  
t h e  A f r i c a n  (K in g  1951)  o r  T a n g a n y i k a  s u r f a c e .  (McConnell  
1955)  . I t  i s  t h o u g h t  by Pugh (1955)  to  have  b e e n  i n i t i a t e d  
by i s o s t a t i c  u p l i f t ,  p r o b a b l y  i n  t h e  E n d - T e r t i a r y .  (D ixey  
1 9 4 6 ) .
( i i i )  The l o w e s t  s u r f a c e : I t  c o m p r i s e s  t h e  p r e s e n t  r i v e r
v a l l e y s  and c o r r e s p o n d s  t o  t h e  A c h o l i  s u r f a c e ,  i n  n o r t h e r n  
Uganda ,  w h ic h  was p r o b a b l y  i n i t i a t e d  i n  t h e  e a r l y  P l e i s t o c e n e .  
(W ayland  1 9 3 4 ;  M cConnel l  1 9 5 5 ) .  At t h a t  t im e  f a u l t i n g  and 
u p w a rp in g  a c c o m p a n ie d  t h e  R i f t  V a l l e y  f o r m a t i o n  c a u s i n g  
r e v e r s a l  and r e j u v e n a t i o n  o f  many f o rm e r  w e s tw a rd  f lo v j in g  
r i v e r s ,  i n c l u d i n g  t h e  K a f u ,  and t h e  e s t a b l i s h m e n t  o f  t h e  
p r e s e n t  d r a i n a g e  s y s t e m .
The w hole  o f  t h e  u p p e r  two s u r f a c e s  d i f f e r  f rom  t h o s e  
o f  t h e  l o w e s t  s u r f a c e  i n  two w ays :  ( a )  t h e y  a r e  a s s o c i a t e d
w i t h  l a t e r i t e  f o r m a t i o n ,  (b )  th e y  ai"e r e l a t i v e l y  w e l l  d r a i n e d .
( a) L a t e r i t e  : L a t e r i t e  c o n s i s t s  l a r g e l y  o f  f e r r i c  o x i d e s
and  k a o l i n i t i c  c l a y s  w i t h  s m a l l e r  am ounts  o f  a lu m in iu m  o x i d e .  
I t  h a r d e n s  on  e x p o s u r e  and o c c u r s  i n  d i f f e r e n t  forms on
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t h e  u p p e r  and  m id d le  s u r f a c e .  The u p p e r  s u r f a c e  i s  
c h a r a c t e r i s e d  by a  b o u l d e r - l i k e ,  v e s i c u l a r  l a t e r i t e  w h ich  
c o m p l e t e l y  c o v e r s  t h e  c o n i c a l  h i l l s ,  and whose h a r d n e s s  and 
r e s i s t a n c e  t o  e r o s i o n  may be an i m p o r t a n t  f a c t o r  i n  t h e  
s u r v i v a l  o f  t h e s e  k n o l l s .  The s o i l  i s  g e n e r a l l y  s h a l l o w ,  
but d r a i n a g e  i s  n o t  im peded  and  a s  r o o t s  can  p e n e t r a t e  
b e tw e e n  b o u l d e r s ,  t r e e  g r o w th  i s  p o s s i b l e .
The m idd le  s u r f a c e  h a s  o n ly  p a t c h e s  o f  e x p o s e d  l a t e r i t e  
w h ic h  o c c u r  a t  b r e a k s  o f  s l o p e  and p r o b a b l y  w here  t h e r e  h a s  
b e e n  s e e p a g e .  T h e i r  i r r e g u l a r  d i s t r i b u t i o n  i s  i l l u s t r a t e d  
i n  t h e  g ro u n d  p r o f i l e  i n  f i g .  5 .  T hese  e x p o s u r e s  c o n s i s t  
o f  i m p e r v i o u s  s h e e t s  o f  l a t e r i t e  and th e  s e a s o n a l l y  w a t e r ­
l o g g e d ,  s h a l l o w  s o i l s  p r o v i d e  a  d i s t i n c t i v e  h a b i t a t  i n i m i c a l  
t o  t r e e  g r o w t h  and w i t h  a  c h a r a c t e r i s t i c  g r a s s l a n d  f l o r a .
They a r e  e a s i l y  i d e n t i f i e d  on a e r i a l  p h o t o g r a p h s  by t h e i r  
l a c k  o f  t r e e s  and t h e i r  l o c a t i o n  on t h e  r i d g e s  ( f i g .  8 ) .
( b) D r a i n a g e  : W h i le  t h e  u p p e r  and m id d le  s u r f a c e s  a r e
r e l a t i v e l y  w e l l  d r a i n e d ,  t h e  l o w e r  s u r f a c e ,  o f  t h e  v a l l e y s ,  
h a s  a  s e a s o n a l  e x c e s s  o f  w a t e r .  I t  r e c e i v e s  w a t e r  d i r e c t l y  
i n  t h e  fo rm  o f  r a i n  and i n d i r e c t l y  by s u r f a c e  f l o w  and s u b ­
s o i l  p e r c o l a t i o n  f ro m  th e  h i g h e r  g r o u n d .  S e a s o n a l  w a t e r ­
l o g g i n g  r e s u l t s ,  p r o b a b l y  f rom  th e  d e v e lo p m e n t  o f  a  p e r c h e d  
w a t e r  t a b l e ,  a s  i t  seems u n r e l a t e d  t o  a  r i s e  i n  t h e  g ro u n d  
w a t e r .  T h i s  i s  c o n c l u d e d  f ro m  t h e  e v i d e n c e  o f  s i x  b o r e ­
h o l e s  i n  t h e  a r e a :  ( T a b le  1) (a )  T h e re  i s  no h o m o g e n e i ty  o f
g ro u n d  w a t e r  i n  t h e  f i s s u r e d  r o c k ,  (b)  t h e  s h a l l o w e s t
r e c o r d e d  l e v e l  o f  ’ f i r s t ’ w a t e r  i s  8 8 ’ be low  t h e  g ro u n d
s u r f a c e ,  ( c )  t h e  m a in  s u p p l y  o f  g r o u n d  w a t e r  i s  fo u n d
u s u a l l y  below  3 0 0 ’ b e n e a t h  t h e  g ro u n d  s u r f a c e .
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T a b le  I  : D ep th  o f  w a te r  i n  b o r e h o l e s  i n  t h e  r a n c h ^
B o r e h o l e D ate W ater  f i r s t  s t r u c k M ain  s u p p ly
K i k i n d a 1 1 . 4 . 5 6 1 9 6 ' 587 '
K a t e i r e w e 1 7 . 5 . 5 6 1 9 2 ' 542 '
I s e k e  S o u th 1 3 . 1 . 5 6 197 ' 4 4 0 '
K i j  aguzo 1 0 . 3 . 4 3 167 ' 328 '
Kyamukama 1 8 . 1 2 . 5 7 231 ' 291 '
K i ju n ju b w a 1 0 . 3 . 5 1 88' ?
When mapping  th e  s o i l s  o f  t h i s  a r e a ,  H a r ro p  (1960) 
t h e r e f o r e  drew a f u n d a m e n ta l  d i s t i n c t i o n  b e tw e e n  t h e  s o i l s  
o f  t h e  u p p e r  two s u r f a c e s ,  on t h e  h i l l s  and r i d g e s ,  and t h o s e  
o f  t h e  l o w e s t  s u r f a c e ,  i n  t h e  v a l l e y s .  The fo rm e r  he te rm e d  
’R e d d i s h  l a t e r i s e d  l o a m s ’ , and th e y  may be i n c l u d e d  i n  t h e  
’ F e r r a l i t i c ’ g ro u p  o.f s o i l s  w h ich  i s  w i d e s p r e a d  i n  T r o p i c a l  
A f r i c a .  (D’ Hoore 1964) (T h i s  compares  b r o a d l y  w i t h  t h e  
c a t e g o r y  ’L a t o s o l ’ ( K e l lo g g  1949)).  T h e re  i s  v a r i a t i o n  o f  
d e p t h ,  c o l o u r ,  t e x t u r e  and  d r a i n a g e  i n  t h e s e  s o i l s ,  and i n  
t h e  r a n c h  a r e a  t h e y  a r e  g r o u p e d  i n t o  a mapping u n i t  c a l l e d  
th e  B u r u l i  C a t e n a .  I n  c o n t r a s t ,  t h e  v a l l e y  s o i l s  h av e  been  
d e s c r i b e d  by H a r ro p  a s  ’ Back sandy  loam o v e r  d a r k  c l a y s ’ and 
th e y  a r e  g ro u p e d  a s  t h e  ’ B u k o ra ’ s e r i e s .  Sample p r o f i l e s  
o f  e a c h  m app ing  u n i t  a r e  g i v e n  i n  t h e  a p p e n d i x .  S e c t i o n  A. 
(H a r ro p  1 9 6 0 ) .
The C a t e n a :
M i ln e  (1935)  f i r s t  u se d  t h i s  t e r m  i n  E a s t  A f r i c a  to  
d e s c r i b e  ’ a  c e r t a i n  s e q u e n c e  o f  s o i l  p r o f i l e s '  i n  a s s o c i a t i o n  
w i t h  a  c e r t a i n  t o p o g r a p h y ’ , and i n  t h e  r a n c h  a r e a  t h e  g e n t l y  
u n d u l a t i n g  to p o g r a p h y  o f  r i d g e  and v a l l e y  h a s  a  c a t e n a r y  
s e q u e n c e  r e l a t e d  t o  a s e q u e n c e  d e s c r i b e d  by R.M. S c o t t  (1962) 
as t y p i c a l  o f  much o f  c e n t r a l  Uganda w here  t h e r e  i s  a ’’g e n t l y  
u n d u l a t i n g  t o  l e v e l  t o p o g r a p h y ” . T h ree  s o i l  t y p e s  have 
b ee n  r e c o g n i s e d  on th e  r i d g e s  and one i n  t h e  v a l l e y s ,  and 
they  a r e  su m m ar ised  i n  f i g .  6 .
1 .  I n f o r m a t i o n  p r o v i d e d  by G e o l o g i c a l  S u rvey  o f  Uganda,  1 9 6 3 .
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The s o i l  s e q u e n c e  i s  l a r g e l y  a f u n c t i o n  o f  m o i s t u r e  
r e l a t i o n s h i p s .  Type I  i s  a deep  w e l l  d r a i n e d  r e d d i s h  brown 
s o i l  w i d e s p r e a d  on th e  r i d g e s ;  where  t h e  l o w e r  v a l l e y  s i d e s  
f l a t t e n  ou t  t o  merge w i t h  t h e  v a l l e y  f l o o r ,  t h i s  t y p e  i s  
r e p l a c e d  by g r e y  brown sa n d y  s o i l s  (Type I I I )  as  t h e  d r a i n a g e  
becomes s e a s o n a l l y  im p ed ed .  I n  t u r n ,  t h e s e  a r e  r e p l a c e d  by 
t h e  d a r k  g r e y  c l a y  s o i l s  o f  Type IV ,  w h e re v e r  t h e  s o i l s  
become s e a s o n a l l y  w a t e r l o g g e d .  F u r t h e r  v a r i a t i o n  i s  a 
f u n c t i o n  o f  s o i l  d e p t h ,  and Type I I  i s  a s h a l l o w  s o i l  a s s o ­
c i a t e d  w i t h  l a t e r i t e  p a v e m e n t s .  I t  i s  c o n s e q u e n t l y  o f  l o c a l  
o c c u r r e n c e ,  on t h e  r i d g e s , a n d  i s  u s u a l l y  s u r r o u n d e d  by s o i l s  
o f  Type I .
The s o i l  s e q u e n c e  h a s  two i m p o r t a n t  c h a r a c t e r i s t i c s :
( i )  i t  i s  no t  u n i f o r m ,  ( i i )  a l l  t h e  s o i l s  a r e  i n t e r l i n k e d  and 
i n t e r d e p e n d e n t .
( i )  Where t h e  v a l l e y  s i d e s  a r e  r e l a t i v e l y  s t e e p ,  t h e r e  i s  no 
l a t e r i t e  e x p o s u r e ,  and a  f a i r l y  a b r u p t  b r e a k  o f  s l o p e  a t  t h e  
v a l l e y  m a r g i n ,  t h e  s o i l  s e q u e n c e  may o n ly  i n c l u d e  t y p e s  I  and 
IV .  On th e  o t h e r  h a n d ,  where t h e  v a l l e y  s l o p e s  a r e  c o n c a v e ,  
and t h e r e  i s  a  v e r y  lo w  g r a d i e n t  a t  t h e  v a l l e y  m a r g i n s ,  t y p e  
I I I  may be e x t e n s i v e .
( i i )  D r a i n a g e  c a u s e s  a  c o n s t a n t  downs l o p e  movement o f  s o i l  
p a r t i c l e s  a n d  s o l u b l e  p r o d u c t s  o f  w e a t h e r i n g ,  so t h a t  t h e  
l a t e r i t i c ,  e l u v i a l  s o i l s  o f  t h e  up p e r  s l o p e s ,  have  l a r g e l y  
p r o v i d e d  t h e  m a t e r i a l  f rom which  t h e  lo w e r  i l l u v i a l  s o i l s  a r e  
b u i l t  u p .  (M o r i so n  1949;  M iche lm ore  1939;  S c o t t  1963 ;
Gr-if f i t h ,s 1-936) . H a r ro p  (1960)  has  r e p o r t e d  t h a t  t h i s  w a t e r  
movement h a s  r e s u l t e d  i n  th e  r i d g e  s o i l s  h a v in g  a  lo w e r  b a s e  
s t a t u s  t h a n  t h e  v a l l e y  s o i l s  w h ich  h av e  a c c u m u l a t i o n s  o f  
c a l c i u m ,  magnesium and  s o d iu m ,  a l t h o u g h  th e  i n v e s t i g a t i o n s  
o f  t h i s  s tu d y  s u g g e s t  t h a t  t h i s  i s  no t  n e c e s s a r i l y  c h a r a c t e r i s ­
t i c  o f  t h e  s u r f a c e  s o i l s ,  ( p .  ?  k)
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C o n c l u s i o n :
P r o l o n g e d  w e a t h e r i n g  h a s  r e s u l t e d  i n  a p r e v a l e n c e  o f  
d e e p  s o i l s  w i t h  few r e m a i n i n g  w e a t h e r a b l e  m i n e r a l s .  T h e i r  
p h y s i c a l  and c h e m ic a l  c h a r a c t e r i s t i c s  v a r y ,  h o w e v e r ,  a c c o r d ­
i n g  t o  t h e i r  r e l a t i o n  t o  t h e  s u r f a c e s  and s l o p e s .  The 
s o i l s  o f  the  u p p e r  two s u r f a c e s  a r e  o f t e n  a s s o c i a t e d  w i t h  
l a t e r i t e  and a r e  g e n e r a l l y  b e t t e r  d r a i n e d  t h a n  t h e  s o i l s  on 
t h e  lo w e r  s u r f a c e .  Downslope a l l  t h e  s o i l s  a r e  i n t e r l i n k e d  
i n  a  s o i l  c a t e n a  and f o u r  s o i l  t y p e s  e ach  w i t h  d i f f e r e n t  
m o i s t u r e  r e l a t i o n s h i p s ,  have  been  r e c o g n i s e d .
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Soil-Topography Association
IV
BURULI CATENA
I :  W ell  d r a i n e d  r i d ^ e  s o i l s
Red t o  r e d - b r o w n  f r i a b l e  clays w i t h  l a t e r i t i c  h o r i s o n
11 :  S h a l lo w  s o i l  fo u n d  l o c a l l y  above h a r d e n e d  l a t e r i t e
V a r i a b l e  c o l o u r  a c c o r d i n g  t o  l o c a l  d r a i n a g e ;  
c l a y  o f t e n  w i t h  l a t e r i t i c  f r a g m e n t s .
I l l :  S o i l s  o f  lo w e r  v a l l e y  s l o p e s  w i t h  s e a s o n a l l y  
im peded  d r a i n a g e
G re y -b ro w n  or y e l l o w - r e d  san d y  c l a y  lo a m s .
BUKORA SERIES
IV: S e a s o n a l l y  w a t e r l o g g e d  v a l l e y  s o i l s  
Dark g r e y  t o  g r e y - b ro w n  m o t t l e d  c l a y s
F i g .  6 .  S o i l  -  Topography  A s s o c i a t i o n
4 0 .
C h a p t e r  4 ;  Develo p m e n t  o f  A g r i c u l t u r e  :
I n  c o m p a r i s o n  w i t h  t h e  l o n g  t im e  i n  w h ic h  c l i m a t e ,  
r e l i e f ,  d r a i n a g e  and s o i l s  have  i n f l u e n c e d  t h e  v e g e t a t i o n ,  
t h e  s h o r t  t im e  o f  man’ s a c t i v i t y  may a t  f i r s t  seem r e l a t i v e l y  
i n s i g n i f i c a n t .  Man h a s ,  h o w ev e r ,  w i e l d e d  i n c r e a s i n g  i n f l u ­
en c e  t h r o u g h  h i s  i n c r e a s e d  i n t e n s i t y  o f  l a n d  u s e .
I n  E a s t  A f r i c a  t h e  e a r l i e s t  h o m in id  r e m a in s  h av e  been  
f o u n d ,  i n  v o l c a n i c  t u f f s  o f  O ld u v a i  G o r g e , T a n z a n i a ,  , and 
g e o p h y s i c a l  m e asu re m e n ts  i n d i c a t e  t h a t  t h e y  a r e  1 .75m . y e a r s
(von. iJtr JL
o l d . ^  I n  t h e  Lower P l e i s t o c e n e ,  h o w ev e r ,  ( a  p e r i o d  b e g i n n i n g  
o f  t h e  o r d e r  of  5 0 0 ,0 0 0  y e a r s  ago)  t h e r e  i s  s t i l l  no f i r m  
e v i d e n c e  fo r  t h e  p r e s e n c e  o f  man i n  Uganda (B is h o p  & Posnansky  
196 0) I t  was s u g g e s t e d  t h a t  t h e  g r a v e l s  o f  t h e  R i v e r  K a fu ,  
on t h e  b o undary  o f  t h e  r a n c h ,  c o n t a i n  ab u n d an t  e v i d e n c e  o f  a  
" K a f u a n ” s t o n e  age c u l t u r e  b a s e d  on p e b b le  t o o l s  (v a n  R i e t  
L o w e , 1952)  but  s c e p t i c i s m  h a s  b een  a r o u s e d  b e c a u s e  o f  
d i f f i c u l t y  i n  d i s t i n g u i s h i n g  be tw een  n a t u r a l  and a r t i f i c i a l  
f r a c t u r e s  . ( B i s h o p  1958)
I n  t h e  m id d le  P l e i s t o c e n e  t h e r e  i s  e v i d e n c e  t h a t  man 
h u n t e d  and l i v e d  a t  l e a s t  a l o n g  l a k e  m a rg in s  i n  Uganda.
About 100 m i l e s  f rom  th e  r a n c h  hand  ax e s  a s s i g n a b l e  t o  t h e  
A c h e u le a n  C u l t u r e  h av e  been found  i n  t h e  S e m l i k i  s e r i e s  i n  
t h e  v i c i n i t y  o f  P a r a a  L o d g e ,  i n  t h e  M u rc h is o n  F a l l s  N a t i o n a l  
P a r k .  I n  t h e  Upper P l e i s t o c e n e  more s p e c i a l i s e d  t o o l s  
i n c l u d i n g  l a n c e  h ead s  were  m a d e . b u t  man was o b v i o u s l y  
p r i m a r i l y  a h u n t e r ^ w i t h  f i r e  h i s  o n ly  e f f e c t i v e  t o o l  w i t h  
w h ich  t o  a l t e r  t h e  v e g e t a t i o n .
A g r i c u l t u r e  p r o b a b l y  o n ly  b eg an  i n  E .  A f r i c a  abou t
1000  B .C .  (P o sn a n sk y  1959) and  e v e n  t h e n  v e g e t a t i o n  c l e a r a n c e  
m ust  have  been  ham pered  w i t h o u t  th e  use  o f  i r o n .  The i r o n  
i n d u s t r y  p r o b a b l y  s p r e a d  f rom Meroe i n  t h e  S udan ,  r e a c h i n g
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Bunyoro  b e tw e e n  th e  l O t h - i S t h  c e n t u r i e s  (P o sn an sk y  1961;  
W a in w r ig h t  1954)  and  i n  t h e  r a n c h  t o d a y  e v e r y  r i d g e  h a s  s m a l l  
p i l e s  o f  s l a g  and o t h e r  t r a c e s  o f  t r a d i t i o n a l  i r o n  w o rk i n g .  
The s o c i e t i e s  w ere  p r o b a b l y  s m a l l  and u n s e t t l e d  b u t  more 
w i d e s p r e a d  v e g e t a t i o n  c l e a r a n c e m u s t  d a t e  f rom  t h i s  t i m e ,
The p a s t o r a l  Hima a r e  a l s o  t h o u g h t  to  h ave  in v a d e d  t h i s  
r e g i o n  by t h e  m i d - t h i r t e e n t h  c e n t u r ^ ^  ( B e a t t i e  196OL i n t r o ­
d u c in g  c a t t l e  g r a z i n g  as an i m p o r t a n t  b i o t i c  f a c t o r .  U n t i l  
t h e  l a t e  1 9 t h  c e n t u r y  t h e r e  were  w a n d e r in g  h o u s e h o ld s  o f  
c a t t l e  owners  w i t h  a t t e n d a n t  s e r v a n t s ,  s e r f s  and s l a v e s ,  and 
e v e r y  r i d g e  b e a r s  a name g e n e r a l l y  i n d i c a t i v e  o f  fo rm e r  
o c c u p a t i o n .  "Kyamukama’’ , f o r  e x a m p le ,  means h i l l  o r  p l a c e  
o f  t h e  Mukama o r  o f  t h e  h e rd s m a n .
The a d v e n t  o f  t h e  E u r o p e a n ,  h o w e v e r ,  h e r a l d e d  many 
c h a n g e s ;  t h e  c o u n t r y  was d e p o p u l a t e d  by w a r ,  fam ine  and 
d i s e a s e .  R i n d e r p e s t  and  l a t e r  t r y p a n o s o m i a s i s  k i l l e d  
t h o u s a n d s  o f  c a t t l e  and f o r c e d  th e  p e o p l e  to  become c u l t i ­
v a t o r s .  Only w i t h  t h e  r e d u c t i o n  o f  t s e t s e  f l y ,  u s i n g  
d r a s t i c  m e a su re  i n c l u d i n g  l a r g e  s c a l e  k i l l i n g  o f  game, has  
t h e  r é i n t r o d u c t i o n  of c a t t l e  been  p o s s i b l e .
I n  1956 the Uganda Development C o r p o r a t i o n  was a s k e d  t o  
p ro m o te  a  r a n c h i n g  scheme and i t s  s u b s i d i a r y .  A g r i c u l t u r a l  
E n t e r p r i s e s  L t d ,  e s t a b l i s h e d  t h e  Bunyoro R a n c h in g  Co. L t d ,  
i n t r o d u c i n g  500 c a t t l e  f ro m  T e s o .  ( I n  1955 t h e r e  were o n ly  
7000 c a t t l e  i n  B unyoro ,  i . e .  t h e  s m a l l e s t  number o f  any 
d i s t r i c t  i n  Uganda.  (B ak e r  1958)).  I n  1 9 6 0 ,  t h e  y e a r  i n  
w h ich  t h i s  s tu d y  was b e g u n ,  t h e r e  were a l r e a d y  4 ,5 0 0  c a t t l e  
on t h e  r a n c h ,  and i t  was hoped  to  i n c r e a s e  t h i s  number 
a l t h o u g h  t h e  t s e t s e  f l y  i s  a  c o n s t a n t  menace and i t s  
e r a d i c a t i o n  an i n t r a c t a b l e  p ro b le m .
D e s p i t e  tiæ s e r i e s  o f  c r i s e s  w h ich  have b e s e t  c a t t l e  
r e a r i n g , t h i s  r e g i o n  i s  now t h e r e f o r e  s u p p o r t i n g  a  more
p e rm a n e n t  and l a r g e r  number o f  c a t t l e  t h a n  i t  p r o b a b ly  e v e r  
h a s  b e f o r e .
C o n c l u s i o n :
T h i s  a r e a  h a s  been  s u b j e c t  t o  man’ s i n f l u e n c e  f o r  many 
c e n t u r i e s ,  and t h e  p r o c e s s e s  by w h ich  man may have  a l t e r e d  
t h e  s o i l  and  v e g e t a t i o n  must be c o n s i d e r e d  i n  a n y  a s s e s s m e n t  
o f  t h e  o r i g i n  and d e v e lo p m e n t  o f  t h e  p r e s e n t  s a v a n n a  v e g e t a ­
t i o n .  C u l t i v a t i o n  a p p e a r s  t o  h av e  b een  a r e l a t i v e l y  un­
i m p o r t a n t  f a c t o r  u n t i l  t h i s  c e n t u r y ,  b u t  f i r e  h a s  b een  u se d  
i n  a s s o c i a t i o n  w i t h  a l l  fo rm s o f  l a n d u s e ,  and c a t t l e  g r a z i n g  
h a s  p r o b a b l y  p r e v a i l e d  s i n c e  t h e  t h i r ^ ^ e n t h  c e n t u r y .  The 
h i s t o r y  o f  t h e s e  two f a c t o r s  i s  o u t l i n e d  i n  C h a p te r  8 ,  p r i o r  
t o  an  a c c o u n t  o f  t h e  p r e s e n t  day e v i d e n c e  o f  t h e i r  e f f e c t  on 
t h e  v e g e t a t i o n  c o m p o s i t i o n  and  p a t t e r n .
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C h a p t e r  5 :  M ethods o f  s t u d y  :
( 1 ) V ^ege ta t ion  n o m e n c l a t u r e  and  c l a s s i f i c a t i o n  :
I n  1943 P . J .  Greenway p ro d u c e d  an amended v e g e t a t i o n  
c l a s s i f i c a t i o n  i n  E a s t  A f r i c a  and t h i s  was u s e d  by L a n g d a l e -  
Brown i n  h i s  s t u d y  o f  t h e  N o r t h  Mengo L o w la n d s .  But i n  
1956 a n o t h e r  c l a s s i f i c a t i o n ,  s t i l l  b a s e d  on phys iognom y ,  was 
p r e p a r e d  a t  Yangambi " i n  o r d e r  t o  f a c i l i t a t e  t h e  i n t e g r a t i o n  
o f  e c o l o g i c a l  s t u d i e s  o v e r  t h e  A f r i c a n  c o n t i n e n t " .  (Boughey 
1957)  T h i s  h a s  t h e  o v e r - r i d i n g  a d v a n ta g e  t h a t  i t  may f i n d  
g e n e r a l  a c c e p t a n c e  as  a u n i f o rm  b a s i s  o f  v e g e t a t i o n  c l a s s ­
i f i c a t i o n  i n  A f r i c a ;  i t  h a s  been  u s e d  i n  t h e  most r e c e n t  
v e g e t a t i o n  imp o f  A f r i c a  (Keay 1959) and  i n  t h e  v e g e t a t i o n  
s u r v e y s  o f  Uganda,  and fo rm s  t h e  b a s i s  o f  c l a s s i f i c a t i o n  o f  
t h e  r a n c h  v e g e t a t i o n  i n  t h i s  s t u d y .
The r e l e v a n t  s e c t i o n s  of t h e  Yangambi c l a s s i f i c a t i o n  
a r e  a s  f o l l o w s :
A. Woodland :
Open f o r e s t ;  t r e e  s t r a t u m  o f  s m a l l  or medium s i z e d  
d e c i d u o u s  t r e e s  w i t h  t h e  crowns more o r  l e s s  t o u c h i n g ,  t h e  
canopy l i g h t  ; g r a s s  s t r a t u m  som et im es  s p a r s e ,  o r  mixed w i t h  
o t h e r  h e r b a c e o u s  and s u f f r u t e s c e n t  v e g e t a t i o n .
B . S a v a n n a :
F o r m a t io n s  o f  g r a s s e s  a t  l e a s t  80 cm. h i g h ,  f o rm in g  a 
c o n t i n u o u s  l a y e r  d o m in a t in g  a lo w e r  s t r a t u m .  U s u a l l y  b u r n t  
a n n u a l l y .  L e a v e s  o f  g r a s s e s  f l a t , b a s a l ,  and c a u l i n e .
Woody p l a n t s  u s u a l l y  p r e s e n t .
( a) S av an n a  w oodland
T r e e s  and s h r u b s  f o rm in g  a canopy w hich  i s  g e n e r a l l y  
l i g h t .
( b) T re e  s a v a n n a
T r e e s  and s h r u b s  s c a t t e r e d .
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(c )  S h ru b  s a v a n n a
T r e e s  a b s e n t ,  s h r u b s  s c a t t e r e d .
( d) G ra ss  s a v a n n a
T r e e s  and s h r u b s  n o r m a l ly  a b s e n t .
I t  h a s  p ro v e d  n e c e s s a r y ,  h o w ev e r ,  to  m o d i fy  t h i s  
c l a s s i f i c a t i o n ,  as  f u r t h e r  s u b d i v i s i o n s  c o u l d  be made, on 
t h e  b a s i s  o f  p h y s iognom y ,  f l o r i s t i c s  and h a b i t a t .  W ith  
t h e  a i d  o f  f i e l d  r e c o n n a i s s a n c e ,  t h e s e  a r e  i d e n t i f i a b l e  on 
a e r i a l  p h o t o g r a p h s  and have been  mapped on t h e  s c a l e  o f  
1 : 4 8 , 0 0 0 .  ( F i g .  8) T hese  changes  i n  t h e  c l a s s i f i c a t i o n  
i n v o l v e  a) s u b d i v i s i o n  o f  ( i )  s a v a n n a  w o o d lan d ,  ( i i )  g r a s s  
s a v a n n a
b) a d d i t i o n  o f  a  c a t e g o r y  o f  v e g e t a t i o n  c l e a r e d
f o r  s e t t l e m e n t  o r  c u l t i v a t i o n
c) m o d i f i c a t i o n  o f  h e a d i n g s  to  i n c l u d e  f l o r i s t i c
and d e s c r i p t i v e  t e r m s .
T h i s  makes a t o t a l  o f  8 v e g e t a t i o n  t y p e s  which  a r e  
sum m ar ised  below and  d e s c r i b e d  i n  C h a p te r  6 .
( i )  T h ic k e t - w o o d i  and
A te rm  u s e d  i n  p r e f e r e n c e  to  "w oodland"  which  o n ly  
o c c u r s  l o c a l l y  and u s u a l l y  i n  a s s o c i a t i o n  w i t h  t h i c k e t s .
( i i )  Gombretum s a v a n n a  w ood land  ( p r e d o m i n a n t l y  low t r e e s )  
P r e d o m i n a n t l y  b ro a d  l e a v e d  d e c id u o u s  s a v a n n a  wood­
l a n d  i n  w h ich  Gombretum s p e c i e s  and o t h e r  t r e e s  and s h r u b s  form 
a  b r o k e n  canopy 20 -30  f e e t  t a l l .
( i i i )  A c a c i a  s a v a n n a  w oodland  ( p r e d o m i n a n t l y  t a l l  t r e e s )
Mixed s a v a n n a  w oodland  i n  w h ich  compound l e a v e d  
A c a c i a  t r e e s  form a  t a l l e r  open  canopy up t o  5 0 ’ h i g h .
( I v )  T re e  s a v a n n a
A s c a t t e r i n g  o f  t r e e s  o v e r  Vm-. o r  2 1 ’ h i g h ,  u s u a l l y  
A c a c i a  o r  B o r a s s u s  p a lm s .
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(v )  S h ru b  s a v a n n a
Woody v e g e t a t i o n  g e n e r a l l y  u n d e r  7m. o r  2 1 ’ h i g h ,  
( v i )  G ra s s  s a v a n n a  o f  t h e  r i d g e s ^’ l a t e r i t e  g r a s s l a n d ’ 
P a t c h e s  o f  g r a s s  s a v a n n a  o c c u r r i n g  on  l a t e r i t e  
e x p o s u r e s :  t r e e s  g e n e r a l l y  a b s e n t .
( v i i )  G r a s s  s a v a n n a  o f  t h e  v a l l e y s  ( v a l l e y  g r a s s l a n d )
T r e e s  a r e  g e n e r a l l y  l i m i t e d  t o  t e r m i t e  m o u n d s .
(v i i i ) \ ^ g e t a t i o n  c l e a r e d ,  and  n o t  c o n fo rm in g  t o  any o f  t h e  
above  c a t e g o r i e s .
Where i t  i s  a p p r o p r i a t e  t o  r e f e r  c o l l e c t i v e l y  t o  t y p e s  
i  -  V, t h e  t e r m  "wooded sa v a n n a "  i s  u s e d .
( 2 ) V e g e t a t i o n  s u r v e y  and  Computer  a n a l y s i s  :
A f t e r  p r e l i m i n a r y  r e c o n n a i s s a n c e ,  f i e l d  work was con­
c e n t r a t e d  w i t h i n  an  a r e a  o f  a p p r o x .  60 s q u a r e  m i l e s ,  a t  t h e  
n o r t h e r n  e n d  of  t h e  r a n c h .  ( F i g .  7) T h re e  main  r e a s o n s
w ere  i n v o l v e d :  ( i )  T h is  a r e a  i s  r e l a t i v e l y  a c c e s s i b l e  a t  a l l
t i m e s  o f  t h e  y e a r ,  (2)  V a r i a t i o n  i n  t o p o g r a p h y ,  d r a i n a g e  and 
s o i l  c o n d i t i o n s  a r e  p r o v i d e d  by t h e  Jwamba and  I s e k e  r i v e r  
v a l l e y s ,  (3 )  The he a d q u a r t e r s  and t h e  m ain  c a t t l e  g r a z i n g  
a r e a s  a r e  w i t h i n  t h i s  p a r t  o f  t h e  r a n c h .  A pprox .  3 m i l e s  
o f  t r a v e r s e s  f i r s t  fo rm ed  th e  b a s i s  o f  o b s e r v a t i o n s  on t h e  
v e g e t a t i o n .  ( F i g . 35)  A c c u r a t e  g ro u n d  p r o f i l e s  were  o b t a i n e d  
by t h e o d o l i t e  an d  t a c h e o m e t r y . W i t h i n  t e n  p a c e s  e i t h e r  s i d e  
o f  t h e  l i n e  o f  s i g h t  e v e ry  t r e e  o r  s h r u b  o v e r  3 ’ h i g h  was 
n o t e d  ; i t s  h e i g h t ,  l o c a t i o n  and where  p o s s i b l e ,  t h e  s p e c i e s . 
D i f f i c u l t y  o f  f i e l d  i d e n t i f i c a t i o n  o f  s p e c i e s  a t  d i f f e r e n t  
t i m e s  o f  t h e  y e a r  and i n  d i f f e r e n t  s t a g e s  o f  g ro w th  was a  
c o n s t a n t  p r o b le m ,  h o w e v e r ,  and i n  c a s e  o f  e r r o r  some t r e e s  
and s h r u b s  w ere  o n ly  i d e n t i f i e d  a t  t h e  g e n e r i c  l e v e l , e . g .  
Gom bretum , G rew ia  and B r i d e l i a .
F o r  t h e  p u r p o s e  o f  a s s o c i a t i o n  a n a l y s i s  o f  t h e  t r e e s  
and  s h r u b s , each  t r a v e r s e  was s u b d i v i d e d  i n t o  sa m p le  a r e a s
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o f  100- X a p p r o x .  5 0 ’ ( EO p a c e s ) ,  i . e .  u n i t s  c o n s i d e r e d  l a r g e  
enough  t o  a v o i d  one p l a n t  a u t o m a t i c a l l y  e x c l u d i n g  t h e  o t h e r s  
t h r o u g h  p r e s s u r e  o f  s p a c e .  ( T h i s  a r e a  m ig h t  c o n t a i n  o v e r  30 
p l a n t s  an d  up t o  15 ’ s p e c i e s ’ ) .  The p r e s e n c e  o r  a b s e n c e  o f  
e v e r y  t r e e  and  s h r u b  was r e c o r d e d  f o r  e a c h  sam ple  and t h e  
d a t a  f i n a l l y  c o n s i s t e d  o f  r e c o r d s  f o r  46 ’ s p e c i e s ’ i n  163 
s a m p l e s .  T h i s  i n f o r m a t i o n  was f e d  i n t o  a  ’ P e g a s u s ’ c o m p u te r  
programmed a c c o r d i n g  t o  t h e  method e v o l v e d  by W i l l i a m s  and 
L am b e r t  (1 9 5 9 ;  1 9 6 0 ) \
I n  t h i s  a n a l y s i s  t h e  p o p u l a t i o n  i s  p r o g r e s s i v e l y  d i v i d e d  
on t h e  p r e s e n c e  and a b s e n c e  o f  t h e  ’ s p e c i e s ’ w i t h  t h e  h i g h e s t  
v a l u e  o f  t h e  sum o f  c h i - s q u a r e d  a s  an  i n d e x  o f  a s s o c i a t i o n ,  
p o s i t i v e  and n e g a t i v e  a s s o c i a t i o n s  b e i n g  g i v e n  e q u a l  i m p o r t ­
a n c e .  S u b d i v i s i o n  i s  c o n t i n u e d  u n t i l  t h e  n e x t  d i v i s i o n  
w ou ld  be made a t  a  l e v e l  h a v i n g  a  p r o b a b i l i t y  o f  l e s s  t h a n  5^ .
(3)  V e g e t a t i o n  m a p p in g :
S t e r e o  c o v e ra g e  by 1 : 4 8 , 0 0 0  a e r i a l  p h o to g r a p h s  t a k e n  on 
t h e  1 9 t h  December 1 9 5 5 ,  and I 3 t h  J a n u a r y  1961 w^ere an i n d i s p e n s ­
a b l e  t o o l  i n  t h e  r e c o n n a i s s a n c e  and mapping o f  t h e  a r e a  o f  
s t u d y .  ( T r o l l  1 9 6 3 ) .  The b ro a d  v e g e t a t i o n  u n i t s  o u t l i n e d  
above  c o u ld  a l l  be d i s t i n g u i s h e d  on t h e  p h o t o g r a p h s ,  and 
i n t e r p r e t a t i o n  was a c h i e v e d  by u s i n g  d e t a i l e d  f i e l d  o b s e r v a ­
t i o n s  made on t h e  g r o u n d .  Knowledge t h u s  o b t a i n e d  was u s e d  
t o  m a tch  a i r - p h o t o  p a t t e r n s  o f  v i s i t e d  and n o n - v i s i t e d  a r e a s .  
( T r a p n e l l ,  1 9 5 3 ) .
D e f o r m a t i o n  o f  t h e  s t e r e o  m ode ls  p r o d u c e d  by t h e  p a i r s  
o f  p h o t o s  was t o o  g r e a t  t o  f a c i l i t a t e  t h e  m aking  o f  an 
a c c u r a t e  b a s e  map w i t h o u t  t h e  a i d  o f  a  p l o t t i n g  m ach ine  and 
more g ro u n d  c o n t r o l ,  b u t  a p p r o x im a te  t r i a n g u l a t i o n  was 
a c h i e v e d  by s im p le  g r a p h i c a l  m e th o d s .  On t h i s  were  p l o t t e d  
t h e  v e g e t a t i o n  u n i t s  ( F i g .  8) and  t h e  map o f  s l o p e s  and 
s u r f a c e s  ( F i g .  9 ) .
1 .  By c o u r t e s y  o f  J .N .R .  J e f f e r s ,  F o r e s t  R e s e a r c h  S t a t i o n ,
A l i c e  H o l t  L o d g e ,  Farnham , S u r r e y .
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(4)  P l a n t  c o l l e c t i o n  and  i d e n t i f i c a t i o n  :
A r e f e r e n c e  p l a n t  c o l l e c t i o n  was made t h r o u g h o u t  t h e  
p e r i o d  o f  s t u d y .  E ac h  p l a n t  was f i r s t  g i v e n  a  number and 
s u b s e q u e n t l y  i d e n t i f i e d ,  as  f a r  as  p o s s i b l e ,  Where i d e n t ­
i f i c a t i o n  i s  s t i l l  i n c o m p l e t e ,  t h e  p l a n t  i s  r e f e r r e d  t o  by 
i t s  num ber .  I n  t h e  a p p e n d i x ,  s e c t i o n  6 ,  i s  a  l i s t  o f  some 
440  p l a n t s  known t o  o c c u r  i n  t h e  r a n c h .  T h i s  l i s t  d o es  n o t  
i n c l u d e  a l l  t h e  p l a n t s  which  grow i n  t h e  a r e a ,  b u t  i s  l a r g e l y  
t h e  outcome o f  l o c a l i s e d  c o l l e c t i n g .  T h i s  h a s  t h e  d i s ­
a d v a n t a g e  o f  p o s s i b l e  o m i s s i o n  o f  some l o c a l l y  common p l a n t s ,  
a l t h o u g h  i t  h a s  t h e  v i r t u e  o f  i n c l u d i n g  some s m a l l  and  
u n o b t r u s i v e  p l a n t s  w h ich  w ere  n o t  f o r m e r l y  r e c o r d e d  f o r  t h e  
a r e a ,  and one new I n d i g o  f e r a  s p e c i e s .
The f i e l d  i d e n t i f i c a t i o n  o f  n o n - f l o w e r i n g  p l a n t s  p o se d  
t h e  g r e a t e s t  p r o b le m .  T h is  h as  a l r e a d y  been  m e n t io n e d  above 
i n  c o n n e c t i o n  w i t h  t r e e s ,  and had t o  be t a c k l e d  i n  t h e  
i d e n t i f i c a t i o n  of young g r a s s  s h o o t s  g r o w in g  a f t e r  a  f i r e .  
(poi2.3) T h is  p r e s e n t e d  many d i f f i c u l t i e s  as  some v e g e t a t i v e  
c h a r a c t e r i s t i c s  may be v a r i a b l e  w i t h i n  a  s p e c i e s ,  c e r t a i n  
f e a t u r e s  such, as  h a i r i n e s s ,  f o r  e x a m p le ,  l o s i n g  p ro m in en c e  a t  
m a t u r i t y .  The l e a f  l i g u l e  i s  t h e  m ost  r e l i a b l e  s p e c i f i c  
c h a r a c t e r  and c o u ld  be u s e d  t o  i d e n t i f y  s u c h  g r a s s e s  as  
L o u d e t i a  a r u n d i n a c e a . S e t a r i a  s p h a c e l a t a  and H y p a r r h e n i a  
f i l  i p e n d u l a . However ,  a  c o m b i n a t i o n  o f  f e a t u r e s  i s  g e n e r a l l y  
d e s i r a b l e ,  e s p e c i a l l y  as  o t h e r  s p e c i e s  e . g .  A ndropogon d u m m er i , 
H y p a r r h e n i a  r u f a  have  d e c e p t i v e l y  s i m i l a r  l i g u l e s .  The 
h a i r i n e s s  and t e x t u r e  o f  l e a f  and l e a f  s h e a t h ,  t h e  l e a f  m a rg in  
and  th e  p ro m in en c e  o f  t h e  m i d r i b ,  t h e  fo rm  o f  g ro w th  and sh a p e  
o f  l e a v e s  a r e  a l l  u s e f u l  b a s e s  f o r  s p e c i e s  d e t e r m i n a t i o n s .  
I m p e r a t a  c y l i n d r i c a  and B r a c h i a r i a , f o r  e x a m p le ,  c o u l d  be 
r e c o g n i s e d  by t h e i r  g ro w th  fo rm  and  l e a f  m a rg in s  and t e x t u r e ,  
a l t h o u g h  f l o w e r s  a r e  n e c e s s a r y  t o  d i s t i n g u i s h  d i f f e r e n t
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B r a c h i a r i a  s p e c i e s .  Some s m a l l  f i n e  l e a v e d  g r a s s e s  c o u l d  
n o t  be  i d e n t i f i e d  a t  a l l ,  h o w e v e r ,  and f u t u r e  w o rk e r s  i n  t h i s  
f i e l d  w ould  p r o f i t  from a  s t u d y  o f  t h e  e p i d e r m a l  c e l l s  o f  
d i f f e r e n t  g r a s s e s .  T h i s  d e t a i l e d  t e c h n i q u e  r e q u i r e d  more 
t im e  t h a n  was a v a i l a b l e  d u r i n g  t h i s  s t u d y .
(5 )  Q u a d ra t  s t u d i e s  :
M e t re  q u a d r a t s  were  u s e d  f o r  s a m p l in g  t h e  p r e s e n c e  and 
a b s e n c e  o f  s p e c i e s  i n  s e l e c t e d  s i t e s .  More p e rm e n a n t  m e t r e  
q u a d r a t s  w ere  u se d  t o  p l o t  th e  r e g r o w t h  o f  g r a s s e s  and h e r b s  
a f t e r  f i r e ,  and t h e  f o l l o w i n g  method p r o v e d  u s e f u l :
E ach  q u a d r a t  was m arked  by '  f o u r  c o r n e r  pegs  o v e r  w h ic h  
a p o r t a b l e  m e t a l  f ram e c o u l d  be p l a c e d .  S t r i n g s  were  
s t r e t c h e d  a c r o s s  a t  10 cm. i n t e r v a l s ,  p r o v i d i n g  a  f l e x i b l e
n e t w o r k  c a u s i n g  no damage t o  young s h o o t s .  ( P l a t e  ) When
t h e  g r a s s  i n c r e a s e d  i n  h e i g h t  and  d e n s i t y  t h e  f ram e was modi­
f i e d .  Two m e t a l  b a r s  a  m e t r e  l o n g  had  r o d s  o f  t h e  same 
l e n g t h  a t t a c h e d  by c o i l e d  s p r i n g s ,  a t  r i g h t  a n g l e s ,  e v e r y  
10 cm. T h ese  r o d s  w ere  a l s o  n o t c h e d  e v e r y  10  cm. and  c o u ld  
be p u s h e d  t h r o u g h  t h e  g r a s s  a t  g ro u n d  l e v e l ,  and hooked  on to  
a n o t h e r  m e t a l  b a r  a t  th e  o p p o s i t e  s i d e  o f  t h e  q u a d r a t .  O th e r  
r o d s  c o u l d  be s u p e r i m p o s e d  a t  r i g h t  a n g l e s  t o  p r o v i d e  t h e  
r e q u i r e d  n e t w o r k , and  t h e  s p r i n g s  a l l o w e d  f o r  t h e  u n even  ground 
o r  t u s s o c k s .
Q u a d r a t s  have  o f t e n  been  u s e d  i n  c o n j u n c t i o n  w i t h  f i e l d  
s k e t c h e s  and p h o t o g r a p h s  and i n  t h e  s t u d y  o f  one boma t h e i r  
l o c a t i o n  h a s  b e e n  shov/n by m apping  t h e  a r e a  by c h a i n  s u r v e y .  
( F i g s  E6 & E8)
(6)  S o i l  I n v e s t i g a t i o n s :
S o i l  i n v e s t i g a t i o n s  have fo rm ed  an i m p o r t a n t  a d j u n c t  t o  
t h e  s t u d y  o f  t h e  v e g e t a t i o n .
A. They have  p r i m a r i l y  i n v o l v e d  t h e  c o l l e c t i o n  and  a n a l y s i s  
o f  143 s o i l  s a m p l e s .  S o i l s  w ere  c o l l e c t e d  i n  t h r e e  s t a g e s :
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1) S u r f a c e  s o i l  (5-8^V d e p t h )  was c o l l e c t e d  a t  i n t e r v a l s  
a l o n g  t r a v e r s e s  i n  o r d e r  t o  sam ple  d i f f e r e n t  s o i l  t y p e s  and 
t h e i r  a s s o c i a t e d  t e r m i t e  m ounds .  S u r f a c e  sa m p le s  w ere  made 
b e c a u s e  t h e  s o i l s  a r e  r e p u t e d  t o  have  a  m arked  c o n c e n t r a t i o n  
o f  o r g a n i c  m a t t e r  and b a s e s  i n  t h e  t o p  s o i l ,  ( Chenery  1960)  
^  and  r e s u l t s  w ou ld  t h e r e f o r e  be e x p e c t e d  t o  i n d i c a t e  t h e  
maximum c o n c e n t r a t i o n  o f  n u t r i e n t s  i n  t h e  s o i l s  u n d e r  
d i f f e r e n t  c o n d i t i o n s .
2) S am ples  w ere  c o l l e c t e d  a t  d i f f e r e n t  s o i l  d e p t h s  i n  
o r d e r  t o  c h e c k  on t h e  a s s u m p t i o n  made i n  1 ) .  F i f t e e n  s o i l  
p i t s  w ere  dug a l o n g  2  t r a n s e c t s , A-B, C -E , i n  an a r e a  o f  
' ^ l a t e r i t i c  g r a s s l a n d ” ( F i g . 1 2 ) .  T h re e  s o i l  s a m p les  were 
c o l l e c t e d  f ro m  t h e  d e e p e r  p i t s ;  one a t  5-6  cm, a  s e c o n d  a t  
a p p r o x .  20 cm, and a  t h i r d  a t  t h e  b o t to m  o f  t h e  p i t  
im m e d i a t e l y  above t h e  h a r d e n e d  l a t e r i t e ,  o r  a t  a maximum
o f  80 cm. d e p t h .  ( T a b le  4 , p . 100)
3) A boma ab a n d o n e d  two y e a r s  p r e v i o u s l y  was sa m p le d  a t  
Nyamyekudo i n  o r d e r  t o  i n v e s t i g a t e  p o s s i b l e  c o r r e l a t i o n s  
b e tw e e n  s o i l s  and dom inance  o f  d i f f e r e n t  p l a n t s .  Samples  
w e re  c o l l e c t e d  f ro m  10 p i t s  a t  d e p t h s  o f  5 -6  cm. and  a p p r o x .  
20 cm.
A l l  t h e  s a m p le s  w ere  a n a l y s e d  by c o u r t e s y  o f  members o f  
t h e  c h e m i s t r y  s e c t i o n  o f  Kawanda A g r i c u l t u r a l  R e s e a r c h  S t a t i o n .  
The m e th o d s  u s e d  and t h e  r e s u l t i n g  d a t a  a r e  g i v e n  i n  a p p e n d ix
A ,  t o g e t h e r  w i t h  sum m aries  u s i n g  mean v a l u e s  and  s t a n d a r d  
d e v i a t i o n s .
B. I n  one a r e a  o f ”l a t e r i t i c  g r a s s l a n d ” c o l l e c t i o n  and 
a n a l y s i s  o f  s a m p le s  was com bined w i t h  a more d e t a i l e d  ex a m in a ­
t i o n  o f  s o i l  p r o f i l e s ,  d e p t h  and  d r a i n a g e :
1) V a r i a b i l i t y  o f  s l o p e  was m e a su re d  by t h e o d o l i t e .  
R e l a t i v e  h e i g h t s  o f  p o i n t s  were  d e t e r m i n e d  a t  s u f f i c i e n t l y  
f r e q u e n t  i n t e r v a l s  t o  make p o s s i b l e  t h e  d r a w in g  o f  c o n t o u r s  
a t  2 '  i n t e r v a l s  w i t h i n  t h e  g r a s s l a n d  a r e a .  ( F i g .  12)
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2) S i x  t r a n s e c t s  w ere  made i n  w h ich  s o i l  d e p t h  was 
m e a s u re d  e v e r y  5 p a c e s ,  e i t h e r  by u s i n g  a m e a s u re d  r o d ,  o r  
by d i g g i n g  p i t s ,  ( a b o v e ) .
3) P r o f i l e  d e t a i l s  w ere  n o t e d  i n  s o i l  p i t s ,  w i t h  p a r t i c ­
u l a r  r e f e r e n c e  t o  d r a i n a g e .  ( F i g .  1 3 ) .
(7 )  S eed  g e r m i n a t i o n  e x p e r i m e n t s  :
I n  o r d e r  t o  i n v e s t i g a t e  t h e  p o s s i b l e  e f f e c t  o f  f i r e  on 
t h e  g e r m i n a t i o n  o f  s e e d s ,  t h e  f o l l o w i n g  s e r i e s  o f  e x p e r i m e n t s  
was u n d e r t a k e n  i n  t h e  l a b o r a t o r y .
A. P r e l i m i n a r y  E x p e r im e n t  :
G e r m i n a t i o n  o f  u n h e a t e d  s e e d s  o f  A c a c i a  h o c k i i  and 
H i b i s c u s  c a n n a b i n u s  h a l f  o f  w h ich  were s c a r i f i e d .
B. E x p e r i m e n t s  t o  d e t e r m i n e  t h e  s e e d  g e r m i n a t i o n  o f  A c a c i a  
h o c k i i  and  H i b i s c u s  c a n n a b i n u s  a f t e r  v a r i o u s  dry  h e a t  
t r e a t m e n t s  : (1962)
I :  P r e l i m i n a r y  i n v e s t i g a t i o n  o f  t h e i r  r a n g e  o f
t o l e r a n c e ;  H ea t  p r e t r e a t m e n t s  o f  1 0 0 ° ,  1 5 0 ° ,  200°G.
f o r  2 o r  5 m i n u t e s .
I I :  D i f f e r e n t  h e a t  p r e t r e a t m e n t s  o f  e a c h  s p e c i e s  i n
o r d e r  t o  d e t e r m i n e  t h e i r  r e s p e c t i v e  u p p e r  l i m i t s  o f
t o l e r a n c e  ;
A c a c i a  h o c k i i : 60O, 80°C. f o r  2 o r  5 m i n u t e s ;  100°C .  
f o r  1 m i n u t e .
H i b i s c u s  c a n n a b i n u s : 1 1 0 ° ,  1 2 0 ^ ,  1 3 0 ^ 0 .  f o r  2 o r  5 
m i n u t e s  ; 1 0 0 ^ 0 .  f o r  6 m i n u t e s .
C. , F u r t h e r  i n v e s t i g a t i o n s  u s i n g  A c a c i a  h o c k i i  s e e d s : (1963)
I :  H ea t  p r e t r e a t m e n t s  o f  6 0 ° ,  8 0 ° ,  9 0 ° ,  1 0 0 ° ,  110°G f o r  
2 m i n u t e s ;  9 0 ° ,  100°G f o r  5 m i n u t e s .
D. S u b s i d i a r y  expe r i i re  n t s  :
I :  The g e r m i n a t i o n  o f  s e e d s  c o l l e c t e d  f rom  b u rn e d  and
u n b u rn e d  p l a n t s  o f  B e rk h e y a  s p e k e a n a , P s e u d a r t h r i a  
h o o k e r r  , and V e r n o n i a  s p .
I I :  The g e r m i n a t i o n  o f  S e t a r i a  s e e d s  b u r i e d  a t  d i f f e r e n t
d e p t h  o f  s o i l  d u r i n g  a f i r e .
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I n  t h e s e  e x p e r i m e n t s  t h e r e  was a  maximum o f  s i x  d i f f e r e n t  
s t a g e s ,  t h e  m e th o d s  o f  w h ich  a r e  o u t l i n e d  b e lo w .
( i )  S o r t i n g  o f  s e e d s :
a) on a  b a s i s  o f  c o l o u r  and s i z e  i n  A c h y r a n th e s  a s n e r a  
and Desmodium v e l u t i n u m ,
b) by f l o t a t i o n  i n  w a t e r  i n  A c a c i a  h o c k i i  and H i b i s c u s  
c a n n a b i n u s . Only t h e  sunk  s e e d s  were  u s e d ;  th e y  
were  a i r  d r i e d  f o r  s e v e r a l  days  and s t o r e d  i n  t h e  
l a b o r a t o r y  i n  p a p e r  b a g s .
( i i )  H ea t  p r e t r e a t m e n t  i n  a c o n s t a n t - t e m p e r a t u r e  oven :
1 0 0 / 2 0 0  s e e d s  were  u se d  f o r  ea c h  h e a t  t r e a t n e n t .  The 
m i d d l e  s h e l f  o f  th e  o v e n  was u s e d ,  k e e p i n g  t h e  oven  
, d o o r  op en  a s  b r i e f l y  as  p o s s i b l e  t o  m in im iz e  h e a t  l o s s .  
I n  B. I  & I I  t h e  s e e d s  w ere  t i p p e d  on to  a  t h i n  m e ta l  
t r a y  i n  t h e  oven  and  l a t e r  t r a n s f e r r e d  on t o  a  c o o l  
m e t a l  t r a y .  I n  E x p t . G. e a c h  r e p l i c a t i o n  o f  50 s e e d s  
was s p r e a d  on t o  a t h i n  t i n  l i d  and t h e  f o u r  l i d s  pu t  
i n t o  t h e  oven t o g e t h e r .  On rem oval  t h e  l i d s  were 
f l o a t e d  on w a te r  a t  room t e m p e r a t u r e .
( i i i )  S e e d  s c a r i f i c a t i o n :
The s e e d s  were  c h i p p e d  a t  t h e  embryo end ( B a r t o n  and 
G ro c k e r  1 9 4 S ) .
( i v )  S eed s  sown f o r  g e r m i n a t i o n :
I n  t h e  s u b s i d i a r y  e x p e r i r r e n t s  s a m p le s  w ere  a r r a n g e d  on 
m o i s t  f i l t e r  p a p e r  i n  c o v e r e d  p e t r i  d i s h e s .
I n  a l l  o t h e r  e x p e r i m e n t s  t h e  s e e d s  w ere  sown i n  two 
C o p e n h a g e n  t a n k s ,  a c c o r d i n g  t o  t h e  m ethod  r e c o g n i s e d  by 
t h e  I n t e r n a t i o n a l  Seed  T e s t i n g  A s s o c i a t i o n  (Myers 
, 1 9 5 4 ) . ,  . On th e  g l a s s  s h e l v e s  e a c h  s e e d  sam p le  was 
p l a c e d  on two s u p e r im p o s e d  f i l t e r  p a p e r s  ( G r e e n ’ s 
CW 6 0 ,7 9 8 )  f rom  b e tw e e n  w hich  p a p e r  w ick s  hung down 
i n t o  t h e  w a t e r .  Each  sam ple  was c o v e re d  by a p l a s t i c  
f u n n e l  w i t h  a  c o t t o n  wool p l u g .  I n  o r d e r  t o  e l i m i n a t e  
c o n t a m i n a t i o n ,  any mouldy s e e d  was r e c o r d e d  and rem oved .
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(v )  E m ergence  o f  t h e  r a d i c l e  was u s e d  as  t h e  c r i t e r i o n  
f o r  g e r m i n a t i o n .
( v i )  The f i g u r e s  f o r  g e r m i n a t i o n  have  been  a n a l y s e d  
s t a t i s t i c a l l y  u s i n g  t h e  c h i - s q u a r e  d i s t r i b u t i o n  
t e s t  w i t h  Y a t e s ’ c o r r e c t i o n ,  and  an  a n a l y s i s  o f  
v a r i a n c e  o f  t r a n s f o r m e d  p e r c e n t a g e s . ^
1 .  By c o u r t e s y  o f  J . N . R .  J e f f e r s ,  and t h e  u s e  o f  a  c o m p u te r  
a t  t h e  F o r e s t  R e s e a r c h  S t a t i o n ,  A l i c e  H o l t  L o d g e ,  Farnham , 
S u r r e y .
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C h a p t e r  6 :  G e n e r a l  D e s c r i p t i o n  o f  t h e  V e g e t a t i o n  :
The g e n e r a l  p a t t e r n  o f  v e g e t a t i o n  i n  t h e  r a n c h  i s  
i l l u s t r a t e d  i n  F i g .  7 ,  and  t h e  t h r e e  b r o a d  s u b d i v i s i o n s  w hich  
have  been r e c o g n i s e d  a r e  a s  f o l l o w s :
a) G ra s s  s a v a n n a  p r e d o m i n a t e s  o v e r  much o f  t h e  f l o o d  p l a i n  
o f  t h e  K afu  and a l o n g  i t s  t r i b u t a r y  v a l l e y s .  T r e e s  and 
s h r u b s  a r e  g e n e r a l l y  s c a t t e r e d ,  e x c e p t  on t e r m i t e  mounds.
b) Wooded s a v a n n a  w i t h  t a l l ,  p r e d o m i n a n t l y  A c a c i a  t r e e s ,  
o c c u r s  l o c a l l y  on t h e  K afu  p l a i n  and i t s  m a r g i n s .
c) Wooded s a v a n n a ,  c o n s i s t i n g  p r i m a r i l y  o f  l o w ,  b r o a d ­
l e a v e d  d e c id u o u s  t r e e s  and s h r u b s ,  e . g .  Combreturn s p e c i e s ,  
p r e d o m i n a t e s  on t h e  w e l l  d r a i n e d  r i d g e s .
E ach  o f  t h e s e  b ro a d  s u b d i v i s i o n s ,  h o w e v e r ,  h a s  n o t  been  
ex a m in ed  i n  e q u a l  d e t a i l .  I n  t h e  a r e a  o f  i n t e n s i v e  s t u d y ,  
f o r  e x a m p le ,  a t t e n t i o n  was c o n c e n t r a t e d  on t h e  a r e a  o f  r i d g e
and  v a l l e y  where  t h e  b r o a d  d i v i s i o n s  o f  wooded s a v a n n a  and
g r a s s  s a v a n n a  a l t e r n a t e ;  o n ly  some o f  t h e  s a l i e n t  f e a t u r e s  
of  A c a c i a  s a v a n n a  and  t h e  g r a s s  s a v a n n a  o f  t h e  K afu  p l a i n  a r e  
d e s c r i b e d .
G ra s s  s a v a n n a  o f  t h e  K afu  p l a i n  :
The K afu  p l a i n  w ould  m e r i t  an e c o l o g i c a l  s t u d y  o f  i t s
own, f o r  i t s  v e g e t a t i o n  i s  v e r y  v a r i e d ,  as  a  r e s u l t  o f  l o c a l
v a r i a t i o n s  i n  p h y s i c a l  and b i o t i c  f a c t o r s .  I t  h a s  been  
mapped by L a n g d a le -B ro w n  (1960)  as  ” Combretum s p p .  -  A c a c i a  
h o c k i i  -  H v p a r r h e n i a  d i s s o l u t a  -  H y p a r r h e n i a  f i l i p e n d u l a  
a s s o c i a t i o n ” , b u t  t h e r e  a r e  u n d o u b t e d ly  many d i f f e r e n t  
c o m m u n i t i e s  which c o u l d  be d i s t i n g u i s h e d  on f u r t h e r  r e s e a r c h .  
I n  g e n e r a l ,  h o w e v e r ,  t h e  open  g r a s s l a n d  i s  d o m in a te d  by 
H v p a r r h e n i a  spp., o t h e r  g r a s s e s  i n c l u d i n g  S e t a r i a  s p h a c e l a t a , 
Themeda t r i a n d r a , Andropogon and B r a c h i a r i a  s p p .  The woody 
v e g e t a t i o n  i s  s p a r s e  and o f t e n  s t u n t e d ,  w i t h  s h r u b s  s u c h  as  
Combretum s p p . , H y m en o c a rd ia  a c i d a . Mayt e n u s  s e n e g a l e n s i s  and
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GENERALISED 
VEGETATION 
MAP
KImengo
S H O W I N G  A R E A  
M A P P E D  IN D E T A I L
jjj^Nyam
K I r y a n a
Kikinda
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W O O D E D  S A V A N N A  
L o w  t r e e s  e.g. C O M B R E T U M
Ta l l  t r e e s  e.g. A C A C I A  
G R A S S  S A V A N N A  
o n l y  s c a t t e r e d  t r e e s )
S E T T L E M E N T  
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R A N C H  B O U N D A R Y  a p p r o x .  
O  I 2
M i l e s
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I .  G ra s s  s a v a n n a  o f  t h e  K afu  p l a i n :  I m p e r a t a  c y l i n d r i c a
on a low  t e r m i t e  mound
II
I I .  Kafu  p l a i n :  d e n s e  t h i c k e t  g ro w th  on a  t e r m i t e  mound w i t h  
c h a r a c t e r i s t i c  P h o e n ix  r e c l i n a t a  and E u p h o r b i a  c a n d e la b ru m
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I I I .  L o c a l  i n c r e a s e  o f  B o r a s s u s  a e th io p u m  on t h e  K afu  p l a i n
%V. A c a c i a  s a v a n n a  woodland o n  t h e  m a rg in  o f  t h e  K afu  p l a i n
5 8 .
P i l i o s t i g m a  t h o n n i n g i i , and  t h i c k e t  g ro w th  i s  l i m i t e d  t o  
t e r m i t e  mounds.  I n  t h i s  r e s p e c t  t h e  v e g e t a t i o n  h a s  s i m i l a r  
c h a r a c t e r i s t i c s  t o  t h e  g r a s s  s a v a n n a  o f  t h e  t r i b u t a r y  v a l l e y  
b o t t o m s , b u t  t h e r e  a r e  t h r e e  c o n t r a s t i n g  f e a t u r e s  w h ic h ,  as  
d i s c u s s e d  i n  C h a p t e r  7 ,  may be r e l a t e d  t o  t h e  h i g h e r  w a t e r  
t  a b l e .
1) I m p e r a t a  c y l i n d r i c a  i s  more w i d e s p r e a d  t h a n  anyw here  
e l s e  i n  th e  r a n c h .  Many p a t c h e s  may r e s u l t  f ro m  p a s t  
c u l t i v a t i o n  (Ch. 9) b u t  i t  i s  a l s o  commonly a s s o c i a t e d  
w i t h  t h e  d i s t u r b e d  s o i l s  o f  t e r m i t e  mounds ( P l a t e  I ) .
2 )  The t e r m i t e  mound t h i c k e t s  o f t e n  i n c l u d e  P h o e n ix  
r e c l i n a t a  ( P l a t e  I I )  a  pa lm  n o t  c h a r a c t e r i s t i c  o f  f e e rm i t -  
a r i a  t h i c k e t s  e l s e w h e r e  i n  t h e  r a n c h .
3) B o r a s s u s  a e th io p u m  o c c u r s  s c a t t e r e d  and i n  g r o v e s  s u c h  
as t h e  one i n  P l a t e  I I I  and  o t h e r  t r e e s  n o t  s e e n  e l s e w h e r e  
i n  t h e  r a n c h  a r e a  i n c l u d e  E r y t h r i n a  a b y s s i n i c a  and S t e r c u l i a  
s e t i g e r a .
A c a c i a  s a v a n n a :
T a l l  A c a c i a  t r e e s  a r e  only  an  i n t e r m i t t e n t  f e a t u r e  o f  t h e  
r i d g e s  b u t  on t h e  Kafu p l a i n  and i t s  m a r g in s  s e v e r a l  s p e c i e s  
a r e  l o c a l l y  a b u n d a n t  f o r m i n g  s a v a n n a  w o o d lan d  o r  t r e e  s a v a n n a .
I n  h i s  p r e l i m i n a r y  s u r v e y ,  L a n g d a le - B r o w n  o n ly  mapped an 
” A c a c i a  p o l y a c a n t h a - 1 m p e r a t a  c y l i n d r i c a  a s s o c i a t i o n ” b u t  t h i s  
i s  now know t o  be i n a d e q u a t e ,  as  shown by t h e  f o l l o w i n g  two 
d i s t i n c t  t y p e s  o f  s a v a n n a  w o o d la n d  d i s t i n g u i s h e d  on t h e  b a s i s  
o f  t h e i r  t r e e  and s i i ru b  c o m p o s i t i o n :
( i )  The most s t r i k i n g  fo rm  o f  A c a c i a  s a v a n n a  w ood land  i s  an \ /  
a l m o s t  p u r e  s t a n d  o f  A c a c i a  p o l y a c a n t h a  s u b s p .  c a m p y l a c a n t h a . 
S t r a i g h t  b o l e d  t r e e s  fo rm  a t a l l ,  l i g h t ,  ev e n  canopy 3 0 - 4 0 ’ 
h i g h ,  w i t h  n o ,  o r  v e r y  few, u n d e r s h r u b s  s u c h  as Mayt e n u s  
S e n e g a l e n s i s ^P i l i o s t i g m a  t h o n n i n g i i  o r  P s e u d o c e d r e l a  k o t s c h y i .
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( i i )  I n  o t h e r  a r e a s ,  o f t e n  on s l i g h t l y  h i g h e r  o r  s t e e p e r  
s l o p i n g  g ro u n d  w h ic h  a p p e a r s  b e t t e r  d r a i n e d .  A c a c i a  p o l y a c a n t h a  
i s  r e l a t i v e l y  i n f r e q u e n t  and i n s t e a d  two o t h e r  t a l l  t r e e s ,  
A c a c i a  s i e b e r i a n a  and A c a c i a  s p .  a r e  d o m i n a n t ,  o f t e n  w i t h  a  
d e n s e  s h r u b  l a y e r .  ( P l a t e  IV) The commonest s h r u b s  i n c l u d e  
Combretum s p p . ,  G re w ia  s p . .  A c a c i a  h o c k i i  and  P i l i o s t i g m a  
t h o n n i n g i i  w i t h  H a r r i s o n i a  a b y s s i n i c a , S e c u r i n e g a  v i r o s a ,
Rhus s p p .  an d  Z i z i p h u s  a b y s s i n i c u s  i n  t h i c k e t s .  B r i d e l i a  s p l  
and S te r e o s p e rm u m  k u n th ia n u m  a r e  a l s o  l o c a l l y  common.
The h e r b  c o m p o s i t i o n  was no t  e x a m in e d  i n  d e t a i l  b u t  
I m p e r a t a  c y l i n d r i c a  i s  l o c a l l y  d o m in a n t  w i t h  P an icum  maximum 
and B r a c h i a r i a  s p p .  o f t e n  p r e v a i l i n g  i n  t h e  s h a d e  and  
H y p a r r h e n i a  s p p .  i n  g l a d e s .
I n  A c a c i a  t r e e  s a v a n n a  t a l l  t r e e s  e . g .  A c a c i a  s i e b e r i a n a  
a r e  r e l a t i v e l y  s c a t t e r e d  amongst s h r u b s  su c h  as May t e n u s  
s e n e g a l e n s i s , P s e u d o c e d r e l a  k o t s c h y i , P i l i o s t i g m a  t h o n n i n g i i  
and t h i c k e t s  on t e r m i t e  mounds.  T h i s  v e g e t a t i o n  ty p e  may 
e i t h e r  o c c u r  a s  an  e c o t o n e  b e tw een  A c a c i a  s a v a n n a  w o od land  
and s h r u b  s a v a n n a  o r  i t  a p p e a r s  t o  r e p l a c e  t h e  l a t t e r  i n  t h e  
d i s s e c t e d  p l a t e a u  a r e a  m a r g i n a l  t o  t h e  Kafu  p l a i n .  ( F i g .  8)
A re a  o f  d e t a i l e d  s t u d y  :
W i t h i n  t h i s  a r e a  t h e  ’’wooded s a v a n n a ” o f  t h e  r i d g e s  h a s  
been  s u b d i v i d e d  i n t o  s h r u b  s a v a n n a ,  s a v a n n a  w oo d lan d  ( low  
t r e e s )  and  t h i c k e t  w o o d la n d .  ( P r o f i l e  d i a g ra m s  i n  F i g .  10)
I n  s h r u b  s a v a n n a  ( P l a t e  VI)  t h e  woody v e g e t a t i o n  r a r e l y  
e x c e e d s  2 0 ’ h i g h  and i s  on ly  s p a r s e  e x c e p t  f o r  t h i c k e t  d e v e l o p ­
ment on t e r m i t e  mounds.  I n  s a v a n n a  w o o d lan d  ( P l a t e  V I I I )  
t h e r e  i s  a  d e n s e r  g ro w th  o f  t r e e s  and s h r u b s ,  a l t h o u g h  
s u f f i c i e n t  l i g h t  p e n e t r a t e s  t h e  b ro k e n  canopy t o  e n a b l e  t h e  
g ro w th  o f  p e r e n n i a l  g r a s s e s  5 - 8 ’ h i g h .  I n  t h i c k e t - w o o d i a n d , 
( P l a t e  X) t r e e  and s h r u b  g r o w t h  r e a c h e s  i t s  maximum d e v e lo p m e n t  
on t h e  r i d g e s ,  and l o c a l l y  d e n s e  t h i c k e t  g ro w th  e l i m i n a t e s  
g r a s s e s .
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Vegetation Mop -  from Aerial Photographs
i
F x l  d e ta i le d  m a p  of g r a s s la n d  a r e a
M a s in d i  - K a m p a la  r o a d  
[ 7 ]  Ranch  r o a d  0 ____ 1
m i le s
KEY TO THE VEGETATION TYPES DISTINGUISHABLE ON AERIAL PHOTOGRAPHS
1. On the Ridges
m i l  Th ickc t - woo d l ond ,  often with toll t r e e s  ( < 5 0  feel )
I 1 Savonna wood land  ; predominantly  low t r e e s  ( e.a.C o m br c t u m ) forming a broken canopy
^  _  . ( 2 0 - 3 0  feel )
^  G r a s s  savanna;  a f ea lure  of l a l enl e  e x p o s u r e s
2. Lower s l opes  and val l eys
Savanna wood land ; predom inantly tall t r ee s  ( e.a.  Acacia spp.)  forming a broken canopy
|:ÿv)| Tree savanna ; sca t t ered tall t r ee s  and shrubs
|2 '.j Shrub savanna ; s ca t t ered  low t ree s  and shrubs ( < 2 0  f ee t )
1^:  ^ Gr os s  savanna ; t r ee s  and shrubs  most ly confined to termite  mounds
3. Vege ta tion  c l eared  for s e t t l e m en t  and cult ivation  
s ca t tered  t ree s  and shrubs
Figure 8-
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Slopes and Surfaces from Aerial Photographs
K ir y a n o
^  R i d g e - t o p  s u r fa c e  H  Valley  - b o t t o m  M a s i n d i  -  K a m p a la  r o a d
Q  C o n c a v e  s lo p e  ^  C o n v e x  s lo p e  | / ]  Ranch r o a d  0.
m iles
Figure 9-
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V. G ra s s  s a v a n n a  -  s a v a n n a  w oodland  t r a n s i t i o n  a t  a b r e a k  
o f  s l o p e  on t h e  m a r g in  o f  t h e  Jwamba r i v e r  v a l l e y
V I .  S h ru b  s a v a n n a  on t h e  l o w e r  s l o p e s  o f  t h e  I s e k e  r i v e r  
v a l l e y ,  f o r m i n g  an  e c o t o n e  b e tw e e n  g r a s s  s a v a n n a  and 
s a v a n n a  w ood land
i6 4 .
V I I .  Combretum b in d e r i a n u m  i n  f r u i t
V I I I .  Combretum s a v a n n a  w oodland
-  " s  " ,  -  . .-  i
6 5 .
IX. G ra s s  s a v a n n a  on a  l a t e r i t e  pavement w i t h  a  l o c a l  
h y d r o s e r e  on t h e  m a rg in  o f  t h e  b a r e  l a t e r i t e  i n  
t h e  fcareground
X. T h i c k e t  d ev e lo p m e n t  b e n e a t h  a t a l l  A c a c i a  s i e b e r i a n a  
t r e e  i n  Combretum s a v a n n a  w ood land
6 6 .
The d i s t r i b u t i o n  o f  t h e s e  v e g e t a t i o n  t y p e s  i s  mapped i n  
F i g .  8 ,  and when com pared  t o  t h e  map o f  s l o p e s  and s u r f a c e s  
( F i g . 9) t h e  f o l l o w i n g  p o i n t s  a r e  b ro u g h t  o u t :
1 .  S a v a n n a  w ood land  ( low  t r e e s )  i s  t h e  m ost  w i d e s p r e a d  t y p e .  
I t  p r e d o m i n a t e s  on t h e  u p p e r  s l o p e s  and r i d g e - t o p  s u r f a c e .
2 .  S h ru b  s a v a n n a  fo rm s  an e c o to n e  be tween  s a v a n n a  w oodland  
and t h e  g r a s s  s a v a n n a  o f  t h e  v a l l e y s .  I t  p r e v a i l s  on 
v a l l e y  s p u r s  and concave  s l o p e s  o f  g e n t l e  g r a d i e n t .
3 .  T h i c k e t - w o o d l a n d  h a s  a p a t c h y  d i s t r i b u t i o n  on t h e  r i d g e s  
and a p p e a r s  u n r e l a t e d  t o  any p a t t e r n  o f  s l o p e s  and s u r f a c e s .
4 .  G ra ss  s a v a n n a  p r e d o m in a te s  on t h e  v a l l e y - b o t t o m  s u r f a c e .
5. A c a c i a  s a v a n n a  w ood land  and t r e e  s a v a n n a  ( d e s c r i b e d  
above )  a r e  c o n f i n e d  t o  t h e  more n a r ro w ly  d i s s e c t e d  e a s t e r n  
m a r g i n  o f  t h e  a r e a ,  and  t h e  K afu  p l a i n .
W i t h i n  t h i s  g e n e r a l  p a t t e r n  two o t h e r  f e a t u r e s  have  a l s o  
b ee n  mapped, i . e .  d e n s e l y  s e t t l e d  a r e a s  where t h e  v e g e t a t i o n  
i s  d i s t u r b e d ,  and th e  s m a l l  p a t c h e s  o f  g r a s s  s a v a n n a  ( P l a t e  IX) 
w h ic h  o c c u r  w i t h i n  s a v a n n a  w ood land  w h e re v e r  h a r d e n e d  l a t e r i t e  
i s  n e a r  t h e  g ro u n d  s u r f a c e  and t h e  s o i l  i s  t o o  s h a l lo w  o r  
s e a s o n a l l y  w a t e r l o g g e d  f o r  t r e e  g r o w t h ,  ( p . 9 3  ) T h i s  g r a s s  
s a v a n n a  does  n o t  confo rm  t o  any r e g u l a r  p a t t e r n  o f  d i s t r i b u ­
t i o n ,  a l t h o u g h  i t  may o c c u r  a t  a  b r e a k  o f  s l o p e ,  fo rm in g  a 
r i b b o n - l i k e  s t r i p  p a r a l l e l  t o  t h e  v a l l e y ,  o r  around  the  head  
o f  a  v a l l e y .  ( F i g .  8)
L i s t s  o f  p l a n t s  c o l l e c t e d  f rom  d i f f e r e n t  v e g e t a t i o n  
t y p e s  a r e  g i v e n  i n  t h e  a p p e n d i x ,  p p . t o
A p ar t  f rom  A c a c ia  s a v a n n a ,  t h e  a r e a  o f  d e t a i l e d  s t u d y  
i n c l u d e s  t h r e e  co m m u n i t ie s  r e c o g n i s e d  by L an g d a le -B ro w n :
( i )  S o r g h a s t r u m  r i g i d i f o l i u m  a s s o c i a t i o n ,
( i i )  Combretum g u i e n z i i  (m o l l e ) -  H y p a r r h e n i a  f i l i p e n d u l a  
a s s o c i a t i o n ,
( i i i )  Combretum g u i e n z i i  (m o l l e ) -  L o u d e t i a  a r u n d i n a c e a  
a s s o c i a t i o n .
6 7 .
These  may be a p p r o x i m a t e l y  compared  t o  t h e  v e g e t a t i o n  
t y p e s  h e r e  r e f e r r e d  t o  a s  g r a s s  s a v a n n a ,  s h r u b  s a v a n n a  and 
s a v a n n a  w o o d la n d ,  a l t h o u g h  ( a )  f l o r i s t i c  and p h y s io g n o m ic  
d i v i s i o n s  do n o t  a lw ays  c o i n c i d e , . (b)  t h e r e  i s  a  g r e a t e r  
v a r i e t y  o f  s p e c i e s - d o m i n a n c e  t h a n  h i s  s u b d i v i s i o n s  s u g g e s t ,
i . e .  l a r g e  a r e a s  o f  g r a s s  s a v a n n a  a r e  no t  d o m in a te d  by 
S o r g h a s t r u m  r i g i d i f o l i u m .
G ra s s  s a v a n n a  o f  t h e  v a l l e y s  :
T h is  v e g e t a t i o n  t y p e  i s  a k i n  t o  t h e  ” T e r m i t e n  s a v a n n e n ” 
r e c o r d e d  by T r o l l  i n  E a s t  A f r i c a  ( 1 9 3 6 ) ,  and  t h e  ” b u s h - g ro u p  
g r a s s l a n d ” d e s c r i b e d  by V e s e y - F i t z g e r a l d  i n  C e n t r a l  A f r i c a .  
( 1 9 6 3 ) .  I t s  s t r i k i n g  f e a t u r e  i s  t h e  c o n t r a s t  be tw een  t h e  
e x t e n s i v e  s e a s o n a l l y  w a t e r l o g g e d  g r a s s l a n d  o f  r a t h e r  u n i f o r m  
a p p e a r a n c e  and h e i g h t  ( 4 - 5 ’ ) ,  and t h e  i n t e r m i t t e n t ,  co m p ac t ,  
d e n s e  t h i c k e t  g ro w th  a s s o c i a t e d  w i t h  some t e r m i t e  m o unds . .  
S h ru b  l a y e r :
A p a r t  f rom  t e r m i t e  mounds t h e r e  a r e  v e r y  few t r e e s  o r  
s h r u b s  and t h e y  a r e  g e n e r a l l y g n a r l e d . and s t u n t e d .  The most 
f r e q u e n t  and a b u n d a n t  ones  t e n d  t o  be P i l i o s t i g m a  t h o n n i n g i i , 
Combretum s p p .  ( u s u a l l y  G. g h a s a l e n s e  o r  C. b inderianum) and 
P s e u d o c e d r e l a  k o t s c h y i , a l t h o u g h  Mayt e n u s  s e n e g a l e n s i s , 
B r i d e l i a  s p .  and  S te re o sp e rm u m  k u n th ia n u m  a r e  a l s o  c h a r a c t e r ­
i s t i c .  Only t h e  o c c a s i o n a l  P s e u d o c e d r e l a  o r  Combretum e v e r  
a t t a i n s  t r e e  s t a t u r e  (EC’ ) .
On th e  t e r m i t e  mounds t h e  d e n s i t y  o f  woody v e g e t a t i o n  
and t h e  s p e c i e s  c o m p o s i t i o n  i s  v e r y  v a r i e d ,  and some a r e  o n ly  
g r a s s  c o v e r e d .  On t h e  w h o le ,  h o w ev e r ,  t h e r e  a r e  two d i f f e r e n t  
c a t e g o r i e s  :
a) T h e re  i s  an i n c r e a s e  i n  s h r u b s ,  bu t  t h e y  do no t  form a 
d e n s e  canopy and th e y  a r e  b u rn ed  e v e ry  y e a r .  Most o f  t h e  
s h r u b s  o c c a s i o n a l l y  grow e l s e w h e r e  i n  t h e  v a l l e y s ,
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b) The s h r u b s  fo rm  a d e n s e  t h i c k e t  i m p e n e t r a b l e  by f i r e ,  
w i t h  e m e rg e n t  t r e e s  up t o  4 0 ’ h i g h  e . g .  A c a c ia  s i e b e r i a n a  
and A l b i z i a  c o r i a r i a . Many o f  t h e  s p e c i e s  a r e  r e s t r i c t e d  
t o  t h e s e  t h i c k e t s  i n  t h e  v a l l e y s ,  e . g .  C a r i s s a  e d u l i s , 
C l a u s e n a  a n i s e t a , Bersam a a b y s s i n i c a , M aerua  t r i p h y l l a , 
T e c l e a  n o b i l i s , p r o b a b l y  p a r t l y  on a c c o u n t  o f  t h e i r  r e l a t i v e  
i n t o l e r a n c e  t o  f i r e .  ( C h .10)
Herb  l a y e r  :
I n  t h e  h e r b  l a y e r  o f  t h e  g r a s s  s a v a n n a  t h e r e  i s  an  
i n t r i c a t e  m o sa ic  o f  p l a n t  c o m m u n i t i e s ,  e a ch  w i t h  a  marked 
s e a s o n a l  r h y th m .  U s e f u l  s u b d i v i s i o n  can be made, h o w ev e r ,  
a c c o r d i n g  t o  t h e  p l a n t s  c h a r a c t e r i s t i c  o f  t h e  w e t t e s t  o r  
d r i e r  a r e a s  o f  t h e  v a l l e y s .
( i )  The w e t t e s t  a r e a s :
The commonest g r a s s e s  i n c l u d e  S o rg h a s t r u m  r i g i d i f o l i u m  
B e c k e r o p s i s  u n i s e t  a . L e e r s i a  h e x a n d r a , H y p a r r h e n i a  s p p . , and 
S r a g r o s t i s  s u p e r b a , w i t h  a s s o c i a t e d  s p e c i e s  su ch  as S a c c i o l e p i s  
j o h n s t o n i i  and S p o r o b o l u s  f i l i p e s . These  r a r e l y  a l l  o c c u r  
b o g e t h e r  b u t  a r e  e a c h  l o c a l l y  a b u n d a n t .  Com posi te  t u s s o c k s  
a r e  common, som et im es  e x c e e d in g  one f o o t  i n  d i a m e t e r  and 
r a i s e d  s e v e r a l  c e n t i m e t r e s  above t h e  b a r e  mud. S edges  a r e  
p r o l i f i c ,  and  h y g r o p h i l o u s  h e r b s  i n c l u d e  H e t e r a n t h e r a  
c a l l a e f o l i a . L i m n o p h i l a  g r a t i o l o i d e s  and R o t a l a  t e n e l l a .
S e a s o n a l  r h y th m :
E a r l y  i n  t h e  y e a r ,  t h e  f i r s t  h e r b s  t o  f l o w e r  i n  t h e  
w e t t e s t  g r a s s l a n d  a r e  o f t e n  S o p u b ia  m a n i i , M i c r a r g e r i a  
f i l i f o r m i s  and U rg in e a  a l t i s s i m a , w i t h  h e r b s  l i k e  I n d i g o f e r a  
c o n j u g a l a  and S t r i g a  a s i a t i c a  on s m a l l  mounds, and a  l o c a l  
ab u n d an ce  o f  P y c r e u s  a f f .  a e t h i o p s  where t h e  g ro u n d  i s  
m o i s t e s t .  L a t e r  i n  t h e  y e a r  t a l l e r  h e r b s  e . g .  I n d i g o f e r a  
p o l y s p h a e r a  and I n d i g o f e r a  p a n i c u l a t a  r e a c h  4 - 5 ’ h i g h ,  w i t h  
J u s t i c i a  a n s e l l i a n a  l o c a l l y  a b u n d a n t ,  and  J u s t i c i a  l e i k i p i e n s i s
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1 - 2 ’ h i g h  i n  t u f t s  o f  g r a s s e s .  T h e re  i s  a much g r e a t e r  
v a r i e t y  o f  h e r b s ,  from, the  d e l i c a t e  e t i o l a t e d  l o o k i n g  
P e n t a n i s i a  p a r v i f l o r a  t o  t h e  s m a l l e r  A n a g a l l i s  p u m i l a  o n ly  
9” h i g h .
( i i )  The d r i e r  a r e a s :
H y p a r r h e n i a  s p p .  t e n d  t o  d o m in a te  t h e  g ro u n d  f l o r a ,  w i t h  
Themeda t r i a n d r a , B r a c h i a r i a  s p p . , and S e t a r i a  s p h a c e l a t a  
l o c a l l y  f r e q u e n t  t o  a b u n d a n t .  The g r a s s e s  a r e  l e s s  t u s s o c k y  
and  s e d g e s  l e s s  f r e q u e n t . As i n  t h e  c e n t r e  o f  t h e  v a l l e y ,  
hummocks an d  h o l l o w s  may s t i l l  be c h a r a c t e r i s e d  by d i f f e r e n t  
p l a n t s ,  C y a n o t i s  c a e s p i t o s a  and V e r n o n ia  s c h w e i n f u r t h i i , f o r  
e x a m p l e , a r e  common on s m a l l  mounds where  P s e u d o c e d r e l a  
k o t s c h y i  o c c u r s .
S e a s o n a l  r h y th m :
E a r l y  i n  t h e  y e a r ,  s m a l l  p l a n t s  w h ich  f l o w e r  soon  a f t e r  
a  f i r e ,  i n c l u d e  th e  b r i g h t  y e l lo w  Hypoxis  s p .  and t h e  u n o b t r u ­
s i v e  E u p h o r b i a  z a m b e s i a n a . O rc h id s  l a t e r  p r o t r u d e  above t h e  
r e l a t i v e l y  s h o r t  g r a s s ,  e . g .  S u l o p h i a  a n g o l e n s i s . Andropogon 
dummeri l o c a l l y  a s s e r t s  dom inance  b e f o r e  H y p a r r h e n i a  s p p .
L a t e r  i n  t h e  r a i n y  s e a s o n  t w i n i n g  h e r b s  such as V ig n a  
m u l t i n e r v i s  and  Abrus c a n e s  ce n s  a r e  i n  f l o w e r  among t h e  t a l l  
g r a s s e s  i n  w h ich  h e r b s  4 - 6 ’ h i g h ,  e . g .  P o l y g a l a  m a c ro s t ig m a  
and Peucedanum g r a n t i i  a r e  a lm o s t  h i d d e n .
S h ru b  s a v a n n a :
T h i s  i s  a t r a n s i t i o n a l  zone b e tw een  g r a s s  s a v a n n a  and 
s a v a n n a  w ood land  w h ich  o c c u r s  on t h e  l o w e s t  g e n t l e  v a l l e y  
s l o p e s  i n  many t r i b u t a r y  v a l l e y s .  The s h r u b s  a r e  d e n s e r  t h a n  
i n  g r a s s  s a v a n n a  a l t h o u g h  s t i l l  s c a t t e r e d  i n  c o m p a r i s o n  w i t h  
s a v a n n a  w o o d la n d .  ( P l a t e  VI)
S h ru b  l a y e r :
Most o f  t h e  s h r u b s  which  o c c u r  on t h e  Kafu p l a i n  o r  i n  
t r i b u t a r y  v a l l e y  g r a s s l a n d  e x h i b i t  i n c r e a s e d  f r e q u e n c y  i n  
s h r u b  s a v a n n a ,  e s p e c i a l l y  t h o s e  which  a r e  g e n e r a l l y  l i m i t e d
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t o  t e r m i t e  mounds i n  t h e  v a l l e y  b o t to m s  e . g .  A c a c i a  h o c k i i  
and G rew ia  s p .  T h e re  a r e ,  h o w e v e r ,  t h r e e  fo rm s o f  e x c e p t i o n  
t o  t h i s  t e n d e n c y :
a) Some p l a n t s  e . g .  P h o e n ix  r e c l i n a t a , o n ly  o c c u r  on t h e  
K afu  p l a i n .
b) P s e u d o c e d r e l a  k o t s c h y i  i s  a s h r u b  w hich  a t t a i n s  i t s  
maximum f r e q u e n c y  i n  t h e  v a l l e y s  and a l t h o u g h  common a t
th e  l o w e r  m a r g i n s  o f  s h r u b  s a v a n n a  i t  d e c r e a s e s  i n  f r e q u e n c y  
u p s l o p e .
c) O th e r  s h r u b s  o c c u r  i n  s h r u b  s a v a n n a  b u t  were  nob s e e n  i n  
t h e  v a l l e y  b o t to m  g r a s s l a n d  e . g .  Butyrospermum p a rad o x u m , 
P a v e t t a  c r a s s i p e s , C u s s o n i a  a r b o r e a .
I n  s p i t e  o f  t h e  g e n e r a l  i n c r e a s e d  f r e q u e n c y  o f  s h r u b s  i n  
th e  s h r u b  s a v a n n a ,  many o f  t h e  s p e c i e s  have  a v e r y  i r r e g u l a r  
d i s t r i b u t i o n ,  so t h a t  t h e r e  a r e  o n ly  a  few s p e c i e s  o f  s h r u b s  
i n  any one a r e a .  I n  t h e  t r a v e r s e s ,  f o r  example , t h e r e  was a 
r a n g e  o f  from 1 -1 4  s h r u b  s p e c i e s  p e r  sam ple  u n i t  o f  550 s q .  
yds., b u t  o u t  o f  2 2  s a m p le s ,  t w o - t h i r d s  had  o n ly  2 -5  s p e c i e s .  
Combretum s p e c i e s  a r e  by f a r  t h e  most common, f o l l o w e d  by 
P i l i o s t i g m a  t h o n n i n g i i  and May t e n u s  s e n e g a l e n s i s . ( T a b le s  
.
Herb  l a y e r  :
H y p a r r h e n i a  s p p .  g e n e r a l l y  d o m in a te  t h e  g r o u n d f l o r a ,  
a l t h o u g h  L o u d e t i a  a r u n d i n a c e a  may o c c u r  a t  t h e  u p p e r  m a rg in s  
o f  s h r u b  s a v a n n a .  Panicum maximum i s  l o c a l l y  a b u n d a n t  i n  
sh ad y  p a t c h e s  and t h e r e  a r e  a l s o  o c c a s i o n a l  a r e a s  d o m in a te d  
by I m p e r a t a  c y l i n d r i c a , u s u a l l y  i n  a r e a s  o f  fo rm e r  h a b i t a t i o n .  
( Ch. 9) Many g r a s s e s  may grow mixed t o g e t h e r , i n c l u d i n g  
H y p a r r h e n i a  d i s s o l u t a , H. f i l i p e n d u l a , S e t a r i a  s p h a c e l a t a , 
Themeda t r i a n d r a , Andropogon dum m eri , and B r a c h i a r i a  s p e c i e s ,  
w i t h  s m a l l e r  g r a s s e s  g ro w in g  i n  r e l a t i v e l y  open  s p a c e s  where 
t h e r e  has  b ee n  c a t t l e  t r a m p l i n g ,  f o r  e x a m p le ,  e . g .  E r a g r o s t i s  
c i l i a r i s . (Ch. 11)
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I n  c o m p a r i s o n  w i t h  v a l l e y  g r a s s l a n d :
a) t h e  g r a s s e s  a r e  l e s s  t u s s o c k y ,
b) t h e r e  i s  an  a b s e n c e  o f  s e d g e s ,  g r a s s e s  and h e r b s
c h a r a c t e r i s t i c  o f  t h e  w e t t e s t  a r e a s  o f  g r a s s  s a v a n n a .
S e a s o n a l  r h y th m :
As i n  a l l  a r e a s ,  h e r b s  a r e  p a r t i c u l a r l y  p ro m in e n t  w h i l e  
t h e  g r a s s  i s  s h o r t  a f t e r  a f i r e .  P l a n t s  c r e e p i n g  o v e r  t h e  
b a r e  g ro u n d  i n c l u d e  Cycnium ad o n en se  and Ipomoea b l e p h a r o p h y l l a , 
and ev e n  t h e  s m a l l e s t  h e r b s ,  e . g .  D o r s t e n i a  b a r m i n i a n a  a r e  n o t  
h i d d e n .  When th e  g r a s s  i s  b a r e l y  one f o o t  h i g h ,  t h e  ” pyjama 
l i l y ” , Crinum ? k i r k i i , p r o d u c e s  p r o l i f i c  f l o w e r s  f o r  a few 
d a y s  and o t h e r  L i l i a c e a e  and O r c h i d a c e a e , e . g .  K n i p h o f i a  
t h o m s o n i i  and E u l o p h i a  c r i s t a t a , a r e  l o c a l l y  f r e q u e n t  and 
c o l o u r f u l  b e f o r e  t h e  g r a s s e s  b e g i n  to  f l o w e r .
L a t e r  i n  t h e  y e a r  h e r b s  a r e  l e s s  o b t r u s i v e  i n  t h e  t a l l
g r a s s ,  a l t h o u g h  t h e r e  i s  a w ide  v a r i e t y ,  f rom  t a l l  Sesamum 
a n g u s t i f o l i u m  and  D ip lo lo p h i u m  a f r i c a n u m , t o  s l e n d e r  P o l y g a l a  
p e t i t i a n a  and Grot a l a r i a  c a l y c i n a , and numerous t w i n i n g  h e r b s  
l i k e  V ig n a  a m b a c e n s i s .
S a v a n n a  w o o d la n d :
S a v a n n a  w oodland  i s  a c o m p o s i te  t e rm  f o r  a  v e r y  v a r i e d  
t y p e  o f  v e g e t a t i o n  on t h e  r i d g e s ,  bu t  i t s  m ain  c h a r a c t e r i s t i c  
i s  a g r e a t e r  l u x u r i a n c e  o f  woody v e g e t a t i o n ,  w h ich  grows 
d e n s e r  and  t a l l e r  t h a n  i n  s h r u b  s a v a n n e ,  y e t  s u f f i c i e n t  l i g h t  
p e n e t r a t e s  t h e  b r o k e n  canopy t o  e n a b l e  t h e  g ro w th  o f  p e r e n n i a l  
g r a s s e s  5 - 8 ’ h i g h .  ( P l a t e  V I I I )
T ree  and sh ru b  lay e rs :
T h e re  a r e  4 p o i n t s  o f  c o m p a r i s o n  w i t h  t h e  s h r u b  s a v a n n a ,  
i n v o l v i n g  a  t e n d e n c y  f o r :
1) An i n c r e a s e  i n  t o t a l  number o f  s p e c i e s
2) An i n c r e a s e  i n  f r e q u e n c y  o f  many s p e c i e s
3) An i n c r e a s e  i n  d e n s i t y  o f  p l a n t s
4)  The d ev e lo p m e n t  o f  l a y e r s  i n  t h e  c a n o p y .
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I n  t h e  t r a v e r s e s ,  o u t  o f  47 sa m p le  u n i t  a r e a s  o f  550 s q .  
yds., t h r e e - q u a r t e r s  had  b e tw een  7 -1 2  s p e c i e s ,  o n ly  4 s a m p le s  
had  u n d e r  7 s p e c i e s  ( e q u i v a l e n t  t o  s h r u b  s a v a n n a )  and each  o f  
t h e s e  was i n  a  f o rm e r  boma w here  f e l l i n g ,  t r a m p l i n g  and g r a z ­
in g  p r o b a b ly  acco u n t  f o r  the r e d u c t i o n .  (Ch. 11) An example  
o f  t h e  i n c r e a s e  i n  f r e q u e n c y  o f  s h r u b s  i s  t h a t  some s h r u b s  
which a r e  l i m i t e d  t o  t e r m i t a r i a  t h i c k e t s  on t h e  lo w e r  v a l l e y  
s l o p e s ,  a r e  more w i d e s p r e a d  i n  s a v a n n a  w ood land  on t h e  r i d g e s  
e . g .  H a r i s s o n i a  a b y s s i n i c a  and Rhus n a t a l e n s i s .
The c o m p o s i t i o n  o f  t h e  v e g e t a t i o n  i s  v e r y  v a r i a b l e ,  
h o w e v e r ,  as  shown by t h e  number o f  d i f f e r e n t  s p e c i e s -  
a s s o c i a t i o n s  r e v e a l e d  by com pute r  a n a l y s i s  o f  t h e  t r a v e r s e  
d a t a .  ( D i s c u s s e d  i n  d e t a i l  i n  C h a p te r  7) (T a b le  Z  ) .  Some 
s p e c i e s  a r e  o b v i o u s l y  r e s t r i c t e d  t o  d e f i n i t e  h a b i t a t  c o n d i t i o n s ,  
e . g . P r o t e a  a p p e a r s  c o n f i n e d  t o  l a t e r i t i c  h i l l s  l i k e  
Nyamyekudo, b u t  t h e  i r r e g u l a r  d i s t r i b u t i o n  o f  most s p e c i e s  
i s  as  y e t  d i f f i c u l t  to  e x p l a i n .
The s t r u c t u r e  o f  the  v e g e t a t i o n  i s  a l s o  v e r y  v a r i a b l e  
as  a  r e s u l t  of  th e  i r r e g u l a r  d i s t r i b u t i o n  of  s p e c i e s  and 
h e i g h t  o f  i n d i v i d u a l  s p e c i e s .  I n  g e n e r a l ,  ho w ev e r ,  t h e r e  
a r e  t h r e e  c a t e g o r i e s  o f  t r e e s  and s h r u b s  :
a) S h ru b s  w h ich  r a r e l y  e x c e e d  1 5 ’ h ig h  e . g .  A c a c i a  h o c k i i .
Mayt e n u s  s e n e g a l e n s i s , P i l i o s t i g m a  t h o n n i n g i i , Rhus v u l g a r i s .
b) S p e c i e s  which v a r y  f rom  1 0 - 3 0 ’ h i g h  e . g .  A l b i z i a  z y g i a , 
and s p e c i e  s o f  B r i d e l i a , G r e w i a , L an n e a  and T e r m i n a l i a .
c) T r e e s  w hich  may r e a c h  up  t o  an e s t i m a t e d  4 0 - 5 0 ’ , e . g .  
A l b i z i a  c o r i a r i a  and A c a c i a  s i e b e r i a n a .
I n  g e n e r a l  t h e r e  i s  a p re d o m in an ce  o f  s h r u b s  up t o  2 0 ’ 
h i g h ,  w i t h  an u p p e r  b ro k en  canopy 2 0 - 3 0 ’ h i g h  ( P l a t e  V I I I ) .
A re a s  o f  w e l l  d e v e l o p e d  s t r a t a ,  i n v o l v i n g  em erg en t  t r e e s  w i t h  
a  d i s t i n c t  u n d e r s t o r e y  or even  t h i c k e t  deve lopm en t  a r e  more 
l o c a l  i n  o c c u r r e n c e .  T here  a r e  a l s o  l o c a l  p a t c h e s ,  t o o  s m a l l
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t o  map i n  F i g .  8 ,  where t h e  v e g e t a t i o n  i s  more a k i n  to  s h r u b  
s a v a n n a  i . e .  ( a )  on t h e  edge o f  l a t e r i t e  o u t c r o p s ,  w here  t r e e  
g ro w th  may be s t u n t e d  ( P l a t e  I X ) ,  o r  (b)  on low h i l l s  e . g .
Nyamyekudo h i l l  w here  t r e e  g ro w th  i s  more o p en ,  be tw een
l a t e r i t i c  b o u l d e r s ,  o r  ( c )  where  human i n t e r f e r e n c e  has  l e d  
t o  s c r u b - l i k e  p a t c h e s  o f  v e g e t a t i o n ,  as  a t  t h e  b ase  o f
Nyamyekudo h i l l .  (Ch. 1 1 ) .  ( P l a t e  XXV).
Herb l a y e r :
The h e r b  l a y e r  i s  l a r g e l y  d o m in a te d  by L o u d e t i a  
a r u n d i n a c e a , a p e r e n n i a l  g r a s s  up t o  6 ’ t a l l  and  w i t h  t u s s o c k s  
commonly one fo o t  d i a m e t e r ,  som e t im es  s e p a r a t e d  by o n ly  b a r e  
r e d d i s h  s o i l .  ( P l a t e  X I I I )  I t  i s  o f t e n  a s s o c i a t e d  w i t h  
H y p a r r h e n i a  f i l i p e n d u l a  and S e t a r i a  s p h a c e l a t a , w i t h  bo t tom  
g r a s s e s  o f  B r a c h i a r i a  s p p . Panicum  maximum i s  l o c a l l y  dom inan t  
i n  s h a d i e r  o r  d i s t u r b e d  a r e a s  and S e t a r i a  l o n g i s e t a  i s  common 
on t h i c k e t  m a r g i n s .
T h i s  t a l l  g r a s s  l a y e r  i s  o n ly  r e p l a c e d  by a  low sward  o f  
g r a s s e s  i n  l o c a l  a r e a s  where  g r a z i n g .a p p e a r s  t o  be an i m p o r t ­
a n t  f a c t o r .  ( Ch. 11) I n  t h e s e  a r e a s  B r a c h i a r i a b r i z a n t h a  and 
B r a c h i a r i a  decumbens a r e  d o m in a n t ,  ( P l a t e  X X I I I ) .
S e a s o n a l  rh y th m :
As i n  o t h e r  a r e a s ,  c r e e p i n g  p l a n t s  a r e  p ro m in e n t  a f t e r  
a  f i r e ,  e . g .  R h y n c h o s ia  s u b l o b a t a  and A s t r ip o m o e a  m a l v a c e a .
I n  t h e  e a r l y  months of th e  y e a r ,  A c a n t h a c e a e ,  e . g .  P e r i s t r o p h e
pumil a  an d  J u s t i c i a s p .  , and L a b i  a t  a e , e . g .  L e u c a s  o l i g o c e p h a l a
and Becium s p .  a r e  common i n  t h e  s h o r t  g r a s s ,  and  one o f  t h e  
m ost  s t r i k i n g  h e r b s  i s  t h e  ” f i r e  b a l l ” , Haemanthus m u l t i f l o r u s .
( P l a t e  XIV) O rc h id s  a r e  o f t e n  l e s s  f r e q u e n t  t h a n  i n  s h r u b
s a v a n n a .
L a t e r  i n  t h e  y e a r  c r e e p i n g  p l a n t s  i n c l u d e  Desmodium 
g a n g e t i c u m  and R h y n ch o s i a r e s i n o s a , and t h e r e  a r e  h e r b s  t w i n ­
i n g  up t h e  t a l l  g r a s s  and th e  s h r u b s ,  e . g .  Teramnus a n d o n g e n s i s
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and  C l e m a t i s  s i m e n s i s  r e s p e c t i v e l y .  T a l l ,  e r e c t  h e r b s  
i n c l u d e  C ro t  a l a r i a  and I n d i g o f e r a  s p e c i e s ,  Abut i l  on 
m a u r i t i a n u m  and  T r i i m f e t t a  c o r d i f o l i a .
G ra ss  s a v a n n a  o f  l a t e r i t e  pav em en ts  :
T h i s  i s  a  v e r y  l o c a l  b u t  d i s t i n c t i v e  v e g e t a t i o n  t y p e , 
o c c u r r i n g  on f l a t  o r  g e n t l y  s l o p i n g  g r o u n d  w here  h a r d e n e d  
l a t e r i t e  forms a  p a v e m e n t - l i k e  f e a t u r e .  ( P l a t e  IX) T h e re  
may be a  few s c a t t e r e d  s h r u b s  e . g .  H y m en o ca rd ia  a c i d a . A c a c i a  
h o c k i i  and  Combretum s p p .  , b u t  t h e r e  i s  u s u a l l y  a v e r y  a b r u p t  
b o u n d a ry  b e tw e e n  the  open  g r a s s l a n d  and s u r r o u n d i n g  s a v a n n a  
woodl a n d .
T h e re  a r e  o f t e n  3 d i f f e r e n t  h a b i t a t s  w i t h i n  one a r e a  o f  
’’l a t e r i t e  g r a s s l a n d ” , e a c h  s u p p o r t i n g  a  c h a r a c t e r i s t i c  p l a n t  
com m unity :  ( i )  s e m i - p e r m a n e n t  p o o l s  o f  w a t e r  c o l l e c t  l o c a l l y  
i n  d e p r e s s i o n s  i n  t h e  l a t e r i t e  s u r f a c e ,  where h y d r o p h i l o u s  
p l a n t s  fo rm  a h y d r o s e r e ,  ( i i )  a c e n t r a l  a r e a  o f t e n  h a s  b a r e  
p a t c h e s  o f  l a t e r i t e  s e p a r a t e d  by a r e a s  o f  v e r y  s h a l l o w  s o i l  
where  s o m e  p l a n t s  u n iq u e  to  t h i s  h a b i t  a t e  o c c u r ,  ( i i i )  o u t e r  
m a rg in s  h a v e  a t a l l e r  and  d e n s e r  g r a s s  c o v e r  and a  h i g h e r  
p r o p o r t i o n  o f  h e r b s  found  e l s e w h e r e  i n  t h e  r a n c h .
( i  ) R o t a l a  t e n e l l a  and  M a r s i l e a  s p .  a r e  two p l a n t s  c h a r a c t e r ­
i s t i c  o f  t h e  p o o l s ,  V a r i o u s  s e d g e s  . grow i n  t h e  s u r r o u n d ­
ing  mud, w i t h  Ammani a  ? p r i e u r e  a n a  and a few t a l l e r  h e r t s  
e . g .  M i c r a r g e r i a  f i l i f o r m i s , w h ich  a r e  a l s o  found  i n '  t h e  
w e t t e s t  a r e a s  o f  v a l l e y  g r a s s l a n d .
( i i )  The g r a s s e s  G ten ium  conc innum  and M i c r o c h l o a  k u n th ia n u m  
a r e  c h a r a c t e r i s t i c  o f  t h e  s h a l l o w  l a t e r i t i c  s o i l s .  O th e r  
f r e q u e n t  g r a s s e s  i n c l u d e  S p o r o b o l u s  f e s t i v u s , S p o r o b o l u s  
s t a p f i a n u s  and a n n u a l s  s u c h  as  S r a g r o s t i s  t r e m u l a  and 
B r a c h i a r i a  s e a l  a r i s . Where t h e r e  i s  h a r d l y  any s o i l  
C r a t e r o s t i g m a  l a n c e o l a t u m  may fo rm  a  c a r p e t  o v e r  th e  
l a t e r i t e ,  and Ipom oea o e n o t h e r a e  and M u rd a n n ia  s i m p l e x ,
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w i t h  c lum ps  o f  B o r r e r i a  p u s i l l a , c a n  g a i n  a f o o t h o l d  i n  
c r e v i c e s  and p o c k e t s  o f  s o i l .  M osses  and  l i v e r w o r t s ,  
w hich  a r e  r e l a t i v e l y  r a r e  i n  t h e  r a n c h ,  a r e  a l s o  found  
h e r e .
( i i i )  On t h e  m a rg in  o f  th e  b a r e  l a t e r i t e  t h e r e  a r e  commonly a 
l a r g e  number o f  s m a l l  ro u n d  a n t  h i l l s  a b o u t  a  f o o t  h i g h ,  
and  t h e s e  a r e  c h a r a c t e r i s t i c a l l y  s u r r o u n d e d  by A e o la n th u s  
h e l i o t r o p i o ides , O l d e n l a n d i a  h e r b a c e a  and  M u rd an n ia  
s i m p l e x . Where t h e r e  i s  a c o n t i n u o u s  s o i l  c o v e r  
H y p a r r h e n i a  f i l i p e n d u l a  i s  d o m i n a n t ,  and  on t h e  o u t e r  
m a r g i n s  o f  t h e  g r a s s l a n d ,  L o u d e t i a  a r u n d i n a c e a  d o m in a te s  
t h e  g r a s s  l a y e r .
As e l s e w h e r e ,  t h e r e  i s  a  c y c l e  o f  f l o w e r i n g  p l a n t s ,  w i th  
U r g i n e a  a l t i s s i m a ^B u p h o r b i a  b o n g e n s i s  e a r l y  i n  t h e  r a i n y  
s e a s o n ,  f o l l o w e d  l a t e r  by G r o t a l a r i a  s p p . ,  t a l l  p l a n t s  s u c h  
as  H i b i s c u s  c a n n a b in u s  , and t w i n i n g  h e r b s  e . g .  Teramnus 
a x i l l i f l o r u s . I t  i s  n o t  uncommon to  f i n d  weeds s u c h  as  A erva  
l a n a t a  i n  t h e  open  s p a c e s  b e tw e e n  g r a s s  t u f t s .
T h i c k e t  woodl a n d :
T h i c k e t  w o o d lan d  h a s  a  p a t c h y  d i s t r i b u t i o n  on  th e  r i d g e s ,  
b u t  t h e  t h i c k e t s  a r e  more e x t e n s i v e  t h a n  e l s e w h e r e  i n  t h e  
r a n c h ,  and a r e  n o t  l i m i t e d  t o  t e r m i t e  mounds.  ( P l a t e  X ) .  
P r e l i m i n a r y  o b s e r v a t i o n s  a l s o  s u g g e s t  t h a t  t h e r e  i s  a  g r e a t e r  
v a r i e t y  o f  s p e c i e s  i n  t h e  t h i c k e t s  on t h e  r i d g e s .
C r e e p e r s  i n t e r t w i n e  among t h e  b u s h e s ,  e . g .  D i o s c o r e a  
s c h i m p e r i a n a  a n d  G i s s u s  s p p . , b u t  o t h e r w i s e  t h e  non-woody 
v e g e t a t i o n  of t h e  t h i c k e t s  i s  p o o r l y  d e v e l o p e d ,  most o f  t h e  
h e r b s  b e i n g  l i m i t e d  t o  t h e  t h i c k e t  m a r g i n s .  Some of  t h e  
m ost  s h a d e  t o l e r a n t  h e r b s  a r e  S a n s e v a r i a  and Peperom ea  s p e c i e s  
and b r y o p h y t e s .
L a n g d a le - B r o w n  (1 9 5 7 )  r e p o r t e d  f e r n s  g ro w in g  i n  t h e  
d e n s e s t  t h i c k e t s  i n  t h e  n o r t h  Mengo l o w l a n d s :  none were found
i n  t h e  r a n c h ,  b u t  t h e  d e n s e s t  t h i c k e t s  w ere  no t  ex a m in e d .
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C u l t i v a t i o n  p r o - c l i m a x :
E s p e c i a l l y  on t h e  m a rg in s  of t h e  r a n c h ,  e . g .  a ro u n d  
Kimengo ( F i g .  8 ) ,  t h e  c l e a r a n c e  o f  woody v e g e t a t i o n  by f i r e  
and f e l l i n g ,  f o l l o w e d  by s e t t l e m e n t  and c u l t i v a t i o n ,  h a s  
l o c a l l y  g i v e n  r i s e  t o  a r e l a t i v e l y  open  v e g e t a t i o n .  The 
coppiced woody v e g e t a t i o n  i s  lo w  and  c o n t r a s t s  w i t h  ( a )  t h e  
few r e m a i n i n g  t a l l  t r e e s  e . g .  A l b i z i a  c o r i a r i a , w h ich  o f t e n  
a p p e a r  to  be l e f t  f o r  s y m b o l i c  r e a s o n s  and  (b)  i n t r o d u c e d  
t r e e s  su c h  as  t h e  mango and C a s s i a s .  ( F i g . 1 0 ) .
W i t h i n  t h e  r a n c h  a r e a  t h e  r e l a t i v e l y  s p a r s e  p o c k e t s  o f  
r e c e n t l y  c u l t i v a t e d  l a n d  a r e  t o o  s m a l l  t o  be mapped i n  F i g .  8 ,  
bu t  t h e i r  e f f e c t  i n  c o m p l i c a t i n g  t h e  c o m p o s i t i o n  and p a t t e r n  
o f  t h e  v e g e t a t i o n  i s  b r i e f l y  o u t l i n e d  i n  C h a p te r  9 .
C o n c l u s i o n  :
On t h e  b a s i s  o f  phys iognom y and  f l o r i s t i c s  i t  i s  p o s s i b l e  
t o  r e c o g n i s e  d i f f e r e n t  v e g e t a t i o n  t y p e s ,  many o f  which a p p e a r  
to  i iave a  p a t t e r n  o f  d i s t r i b u t i o n  b r o a d l y  c o r r e l a t a b l e  w i t h  
t h e  p a t t e r n  o f  s l o p e s  and s u r f a c e s  i n  t h e  r a n c h .
I t  i s  now t h e  p u r p o s e  of  t h i s  t h e s i s  to  exam ine t h e  
i n f l u e n c e  o f  p h y s i c a l  and b i o t i c  f a c t o r s  on t h e  c o m p o s i t i o n  
and p a t t e r n  o f  t h e  v e g e t a t i o n ;  t o  a s s e s s  how f a r  t h e  g e n e r a l  
p a t t e r n  i s  i n f l u e n c e d  by p h y s i c a l  f a c t o r s  o f  t h e  e n v i r o n m e n t  
and how f a r  Man i s  r e s p o n s i b l e  f o r  i r r e g u l a r i t i e s  and 
c o m p l e x i t i e s  o f  t h e  g e n e r a l  p a t t e r n  and w i t h i n  e a c h  v e g e t a t i o n  
t y p e .
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PART 3
THE VEGETATION IN RELATION TO ITS ENVIRONMENT
r
7 8 .
C h a p t e r  7 : B d a p h ic  f a c t o r s  :
I n  b o t h  C e n t r a l  A f r i c a  and  S o u th  A m e r ic a ,  t h e  m a rg in s  
o f  c e r t a i n  s a v a n n a  t y p e s  may be c l o s e l y  c o r r e l a t a b l e  w i t h  
g é o m o r p h o l o g i e a l  s u r f a c e s  w h ic h  h av e  s o i l s  w i t h  d i f f e r e n t  
c h e m ic a l  and p h y s i c a l  p r o p e r t i e s .  (C o le  1 9 6 0 ;  1963)  The 
r e l a t i v e  i m p o r t a n c e  o f  e d a p h i c  and  human f a c t o r s  i s  u n c e r t a i n  
i n  many a r e a s ,  h o w e v e r ,  and t h e  r e l a t i v e  i m p o r t a n c e  o f  
p h y s i c a l  a n d  c h e m ic a l  s o i l  p r o p e r t i e s  i s  a l s o  c o n t r o v e r s i a l .  
For  e x a m p le ,  H en k e l  (1 9 2 8 ;  1 9 3 1 ) ,  M ich e lm o re  (1939)  and  L e b r u n  
(1 9 3 6 )  h a v e  a l l  s t r e s s e d  th e  i m p o r t a n c e  o f  e x c e s s  w a t e r  i n  
l i m i t i n g  t r e e  g r o w t h ,  w h i l e  Thomas (1940)  and Wood (1960)  
a l s o  s t r e s s e d  th e  i m p o r t a n c e  o f  c h e m ic a l  im p o v e r i s h m e n t  o f  
t h e  s o i l .
I n  th is  c h a p t e r  an  a t t e m p t  i s  made t o  o u t l i n e  a v a i l a b l e  
e v i d e n c e  f rom  t h e  r a n c h  a r e a  a n d ,  w i t h  c i r c u m s t a n t i a l  e v i d e n c e  
f ro m  o t h e r  s a v a n n a  a r e a s , t o  a s s e s s  t h e  i n f l u e n c e  o f  e d a p h i c  
f a c t o r s  on t h e  v e g e t a t i o n .  The i n t e r - r e l a t i o n s h i p s  o f  
f a c t o r s  a r e  c o m p le x ,  h o w e v e r ,  and i n  t h e  f o l l o w i n g  d i s c u s s i o n  
s e v e r a l  p o i n t s  a r e  t o  be k e p t  i n  m ind :
1 .  No one s o i l  f a c t o r  i s  o f  e q u a l  i m p o r t a n c e  i n  e v e ry  s i t e
M o l u
2 .  C hem ica l  and p h y s i c a l  f a c t o r s ^ j o i n t l y  o p e r a t e  and be
i n t e r - r e l a t e d
3 .  C o r r e l a t i o n s  do n o t  n e c e s s a r i l y  s i g n i f y  c a u s a l  r e l a t i o n ­
s h i p s  i n  d i r e c t i o n  or even  i n  k i n d
4 .  L i t t l e  w ork  h a s  been  done on t h e  m i n e r a l  r e q u i r e m e n t s  o f
d i f f e r e n t  v e g e t a t i o n  t y p e s  i n  t h e  t r o p i c s .
5 .  The v e g e t a t i o n  may i n f l u e n c e  t h e  s o i l s ,  and  n o t  o n ly
v i c e  v e r s a
6 .  B i o t i c  f a c t o r s ,  e . g .  f i r e  and g r a z i n g ,  i n f l u e n c e  s o i l s
and  v e g e t a t i o n ,  so m e t im es  o b s c u r i n g  r e l a t i o n s h i p s  
b e tw e e n  them .
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S o i l  M o i s t u r e  R e l a t i o n s h i p s  :
a) G e n e r a l  o b s e r v a t i o n s  :
T h e r e  a r e  a t  l e a s t  3 l i n e s  o f  e v i d e n c e  f o r  and a g a i n s t
t h e  i m p o r t a n c e  of  s o i l  m o i s t u r e  r e l a t i o n s h i p s  i n  t h e  p r e s e n t
p a t t e r n  o f  t h e  v e g e t a t i o n ;
I n  f a v o u r :
1 .  The s o i l  c a t e n a  a p p e a r s  t o  be l a r g e l y  a  f u n c t i o n  o f  s o i l  
m o i s t u r e  r e l a t i o n s h i p s ,  and t h e  s e q u e n c e  u p s l o p e  f ro m  g r a s s  
s a v q n n a ,  t h r o u g h  s h r u b  s a v a n n a  t o  s a v a n n a  w o o d lan d  i s  o f t e n  
c o r r e l a t e d  w i t h  t h r e e  zones  o f  t h e  c a t e n a ,  IV ,  I I I  and  I .
T h i s  s u g g e s t s  t h a t  t h e  d i s t r i b u t i o n  o f  t h e s e  p h y s io g n o m ic  
t y p e s  may be g o v e r n e d  p a r t l y ,  a t  l e a s t ,  by t h e  s o i l  m o i s t u r e  
r e l a t i o n s h i p s .
2 .  The d i s t r i b u t i o n  o f  i n d i v i d u a l  t r e e  s p e c i e s  i s  a l s o  
c o r r e l a t a b l e  w i t h  d r a i n a g e  c o n d i t i o n s .  U p s lo p e  f rom t h e  
s e a s o n a l l y  w a t e r l o g g e d  g r a s s l a n d  t h e r e  i s  u s u a l l y  an  i n c r e a s e  
i n  t h e  number  o f  s p e c i e s ,  many b e i n g  a p p a r e n t l y  r e s t r i c t e d  
i n  d i s t r i b u t i o n  to  r e l a t i v e l y  w e l l  d r a i n e d  s o i l s .
3 .  On a  s m a l l e r  s c a l e ,  v e r y  m inor  d i f f e r e n c e s  i n  t o p o g r a p h y  
and  d r a i n a g e  may be r e f l e c t e d  i n  t h e  f l o r i s t i c  c o m p o s i t i o n  
o f  g r a s s  s a v a n n a .
A g a i n s t  :
1 .  W i t h i n  one v e g e t a t i o n  t y p e  t h e r e  may be g r e a t  l o c a l  
v a r i a t i o n  i n  s p e c i e s  c o m p o s i t i o n ,  and d e n s i t y  and h e i g h t  o f  
t r e e  g r o w t h ,  which a p p e a r s  u n r e l a t e d  t o  any change  i n  t h e  
s o i l s .
2 .  The v e g e t a t i o n  t y p e s  so m e t im es  merge i n t o  one a n o t h e r ,  
and  a t  o t h e r  t i m e s  t h e r e  may be an  a b r u p t  d i v i s i o n  b e tw e e n  
th em .  A l th o u g h  t h e  l a t t e r  may be r e l a t e d  t o  a b r e a k  o f  
s l o p e  and  t h e r e f o r e ,  p r o b a b l y ,  a  r e l a t i v e l y  r a p i d  change
i n  d r a i n a g e  c o n d i t i o n s ,  ( P l a t e  V) t h i s  i s  n o t  a lw a y s  t h e  c a s e
3 .  One v e g e t a t i o n  t y p e , t h i e k e t - w o o d l a n d , a p p e a r s  c o m p l e t e l y  
u n r e l a t e d ,  i n  i t s  d i s t r i b u t i o n ,  t o  ch a n g e s  i n  s o i l  c o n d i t i o n s
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The e v i d e n c e  i n  f a v o u r  o f  t h e  i m p o r t a n c e  o f  s o i l  m o i s t u r e  
r e l a t i o n s h i p s  must be ex a m in e d  i n  more d e t a i l , b e f o r e  t h e  r o l e  
o f  o t h e r  f a c t o r s  c a n  be a s s e s s e d .
I t  a p p e a r s  t h a t  t h e r e  a r e  two a s p e c t s  o f  s o i l  m o i s t u r e  
r e l a t i o n s h i p s  which  a f f e c t  p l a n t  g r o w t h :  ( a )  t h e  d e g r e e  o f  
s a t u r a t i o n  o f  t h e  s o i l  i n  t h e  wet s e a s o n ,  (b )  t h e  s e v e r i t y  o f  
p e r i o d i c  d r o u g h t .  (H e n k e l  1 9 2 8 ) .  T h ese  e x t r e m e s  o f  w et  and  
d ry  c o n d i t i o n s  a r e  g r e a t e s t  i n  t h e  v a l l e y s ,  w here  t r e e  and 
s h r u b  g r o w t h  i s  most s p a r s e  and  s t u n t e d .  S e a s o n a l  w a t e r ­
l o g g i n g  c h a r a c t e r i s e s  s o i l  t y p e  IV o f  t h e  v a l l e y  b o t to m  s u r ­
f a c e ,  and  r o o t  r e s t r i c t i o n  a p p a r e n t l y  r e s u l t s  f ro m  l a c k  o f  
o x y g e n .  ( S t e p h e n s  1 9 5 5 ) .  I n  t h e s e  c o n d i t i o n s  g r a s s e s  have  
th e  d u a l  a d v a n t a g e  o v e r  t r e e s  i n  h a v i n g  ( i )  s h o r t e r  r o o t s  
w h ic h  a r e  s u b j e c t  t o  w a t e r l o g g i n g  f o r  s h o r t e r  p e r i o d s ,
( i i )  t u s s o c k s  w hich  may be r a i s e d  up t o  1* above t h e  s o i l  
l e v e l .  Growth  i s  p r o b a b l y  a l s o  r e s t r i c t e d ,  i n  t h e  d ry  
s e a s o n ,  by t h e  h a r d n e s s  o f  t h e  c r a c k i n g  c l a y s  and  t h e  p h y s i c a l  
and  p h y s i o l o g i c a l  d r o u g h t .  The p r e d o m i n a n t l y  c l a y  s o i l s  l o s e  
w a t e r  r a p i d l y  by e v a p o r a t i o n  and c a p i l l a r i t y ,  w h i l e  r e t a i n i n g  
t h e  r e m a i n d e r  a g a i n s t  s u c t i o n  p r e s s u r e  o f  t h e  r o o t s .  (S m i th  
1949)  .
E v i d e n c e  i n  f a v o u r  o f  p o o r  m o i s t u r e  r e l a t i o n s h i p s  l i m i t ­
i n g  p l a n t  g r o w t h  i n  g r a s s  s a v a n n a  i s  t h a t  s m a l l  c h a n g e s  i n  
t o p o g r a p h y ,  and  t h e r e f o r e  d r a i n a g e ,  a r e  o f t e n  r e f l e c t e d  i n  
c h a n g e s  i n  t h e  v e g e t a t i o n .  H y g r o p h i l o u s  h e r b s  a r e  r e s t r i c t e d  
t o  t h e  w e t t e s t  h o l l o w s  and t r e e  g r o w t h  i s  i n c r e a s e d  on t h e  
t e r r a c e s  o r  t e r m i t e  mounds.  Dense t h i c k e t  g ro w t h  i s  e n t i r e l y  
r e s t r i c t e d  to  t e r m i t e  mounds w h ic h ,  b e s i d e s  b e i n g  r a i s e d  above 
t h e  l e v e l  o f  w a t e r l o g g i n g ,  a r e  t h e m s e l v e s  w e l l  a e r a t e d  and 
d r a i n e d  a s  a  r e s u l t  o f  t e r m i t e  a c t i v i t y .
On t h e  l o w e r  v a l l e y  s i d e s ,  w here  s h r u b  s a v a n n a  o f t e n  
p r e v a i l s  , i t  a p p e a r s  t h a t  s o i l  c o n d i t i o n s  a r e  more am enab le  
f o r  p l a n t  g r o w t h ;  t h e  s o i l s  (Type I I I )  e x h i b i t  b e t t e r  d r a i n ­
a g e ,  and  p r o b a b l y  h a v e  more a v a i l a b l e  w a t e r .  The s o i l s  a r e
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s a n d i e r ,  do n o t  h a r d e n  as  b a d l y  as  th e  c l a y  val. l e y  s o i l s ,  
l o s e  l e s s  w a t e r  by c a p i l l a r i t y  and w i t h h o l d  l e s s  w a t e r  f rom  
t h e  p l a n t  r o o t s .
On t h e  r i d g e s  t h e  p e r m e a b le  s o i l s  a r e  w e l l  d r a i n e d  and 
a l t h o u g h  t h e y  l o s e  g r a v i t a t i o n a l  w a t e r ,  o b s e r v a t i o n s  i n  t h e  
S udan  have  i n d i c a t e d  t h a t  ^ r a i n f a l l  on t h e  r e d - i r o n s t o n e  s o i l s  
i s  a lw a y s  more e f f e c t i v e  t h a n  e q u a l  p r e c i p i t a t i o n  on c l a y  
p l a i n s ” . ( S m i th  1 9 4 9 ) .  I n  t h e s e  f a v o u r a b l e  s o i l  m o i s t u r e  
c o n d i t i o n s ,  s a v a n n a  w ood land  or  t h i c k e t - w o o d l a n d  l a r g e l y  p r e ­
v a i l  .
The d i s t r i b u t i o n  o f  i n d i v i d u a l  t r e e  s p e c i e s  i s  u n d o u b t ­
e d l y  i n f l u e n c e d  by d r a i n a g e  c o n d i t i o n s  and  m o i s t u r e  r e q u i r e ­
m e n t s .  H ig h  m o i s t u r e  r e q u i r e m e n t s ,  f o r  e x a m p le ,  seem to  be 
t h e  p r im e  f a c t o r  l i m i t i n g  c e r t a i n  A c a c i a  s p e c i e s  t o  t h e  e a s t ­
e r n  a r e a  o f  t h e  r a n c h  n e a r  t h e  K a f u ,  and  w i t h i n  A c a c i a  s a v a n n a  
w ood land  t h e  d i f f e r e n t  c o m m u n i t i e s  a r e  c o r r e l a t a b l e  w i t h  
d i f f e r e n t  d r a i n a g e  c o n d i t i o n s .  A c a c i a  s p .  , f o r  e x a m p le ,  was 
found  on a s t e e p e r  s l o p e  t h a n  A c a c i a  p o l y a c a n t h a , and th e  
a b u n d a n c e  o f  s h r u b s  g r o w in g  w i t h  t h e  f o rm e r  i s  i n d i c a t i v e  o f  
im p ro v e d  d r a i n a g e .  A c a c i a  p o l y a c a n t h a  t r e e s  seems most 
t o l e r a n t  o f  w a t e r l o g g i n g  ; t h e y  w ere  s t a n d i n g  i n  s e v e r a l  f e e t  
o f  s u r f a c e  w a t e r  i n  t h e  l o n g  wet s e a s o n  o f  1 9 6 1 - 2 ,  and  t h e y  
p r e d o m i n a t e  a l o n g  w a t e r  c o u r s e s  o r  m a r g i n a l  t o  v a l l e y  g r a s s ­
l a n d .  I n  T a n z a n i a ,  P h i l l i p s  (1929)  d e s c r i b e d  s i m i l a r  
c o m m u n i t i e s  a s  ” f r i n g i n g  s o u r c e s  o f  r u n n i n g  o r  u n d e rg ro u n d  
w a t e r ” , and  i n  3 .  R h o d e s i a ,  H enke l  (1931)  r e f e r r e d  t o  them 
as  ” a t r e a m  bank  f o r e s t ” w h i l e  i n  t h e  Sudan  s i m i l a r  v e g e t a t i o n  
d o m i n a t e s  t h e  r i p a r i a n  g r o w t h  o f  some of  t h e  W hi te  N i l e .
( S m i th  1949)  .
O t h e r  t r e e s  o f  t h e  K afu  p l a i n  e . g .  P h o e n ix  r e c l i n a t a  and 
B o r a s s u s  a e th io p u m  may a l s o  be l a r g e l y  l i m i t e d  t h e r e  by t h e i r  
h i g h  m o i s t u r e  r e q u i r e m e n t s ,  ev e n  i f  w i t h i n  t h e s e  l i m i t s  t h e i r
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d i s t r i b u t i o n  i s  a f f e c t e d  by o t h e r  f a c t o r s .  The d i s t r i b u t i o n  
o f  the B o r a s s u s  p a lm ,  ( P l a t e  I I I ) ,  f o r  e x a m p le ,  h a s  o f t e n  
b e e n  d e s c r i b e d  i n  E a s t  A f r i c a  a s  r e l a t e d  t o  a " s e a s o n a l l y  
h i g h  w a t e r  t a b l e "  ( F i e n n e s  194^^; M o r i s o n  e t  a l  1 9 4 8 ;  M i ln e  
1947)  o r  " m o b i l e  g ro u n d  w a t e r "  ( L a n g d a le -B ro w n ,  O sm as ton  & 
V Ji lson  1964)  . W i t h i n  t h e  r a n c h  i t  r a r e l y  o c c u r s  bey o n d  t h e  
K afu  p l a i n  and  w h ere  i t  o c c u r s  i n  h i g h e r  t r i b u t a r y  v a l l e y s  
i t  i s  o f t e n  s t u n t e d  and  may s o m e t im es  be p l a n t e d .  On t h e  
K a fu  p l a i n  i t  a p p e a r s  t o  be most f r e q u e n t  on t h e  g r a v e l  
t e r r a c e s  a l t h o u g h  i t s  d i s t r i b u t i o n  i s  v e r y  i r r e g u l a r ,  p r o b a b l y  
p a r t l y  b e c a u s e  o f  i t s  d é p e n d a n c e  on a n i m a l s  f o r  d i s p e r s a l  (p.
I n  t h e  r e g i o n  of r i d g e  and v a l l e y  t h e  d i s t r i b u t i o n  o f  
i n d i v i d u a l  t r e e s  i n d i c a t e s  t h a t  t h e y  may be d i v i d e d  i n t o  a t  
l e a s t  f o u r  c a t e g o r i e s  a c c o r d i n g  t o  t h e i r  t o l e r a n c e  o f  d i f f e r e n t  
m o i s t u r e  c o n d i t i o n s .
1 .  T r e e s  c h a r a c t e r i s t i c  o f  w e l l - d r a i n e d  s o i l s :  A l b i z i a
z y g i a , G r e w i a .
2 .  T r e e s  c h a r a c t e r i s t i c  o f  w e l l - d r a i n e d  s o i l s  b u t  more
t o l e r a n t  o f  s e a s o n a l l y  im peded  d r a i n a g e :  A c a c i a  h o c k i i , 
B r i d e l i a  s p .
3 .  T r e e s  t o l e r a n t  o f  a  r a n g e  o f  m o i s t u r e  c o n d i t i o n s :
P i l i o s t i g m a  t h o n n i n g i i , Mayt e n u s  s e n e g a l e n s i s ,
Combretum b in d e n a n u m .
4 .  T re e  c h a r a c t e r i s t i c  o f  r e l a t i v e l y  po o r  m o i s t u r e
c o n d i t i o n s :  P s e u d o c e d r e l a  k o t s c h y i .
T h i s  i s  d e m o n s t r a t e d  by a b s t r a c t i n g  i n f o r m a t i o n  f rom  t h e  
t r a v e r s e  made a c r o s s  t h e  Jwamba r i v e r .  ( T r a v e r s e  V; F i g .  1 1 ) .  
The number o f  t r e e s  h a s  b e e n  p l o t t e d  i n  h i s t o g r a m  fo rm  and 
t h e  r e l a t i v e  d i s t r i b u t i o n  o f  t r e e s  and d e n s i t y  o f  t r e e  g ro w th  
on t h e  w e l l  d r a i n e d  r i d g e s  c a n  be s e e n .  The Combretum s p e c i e s  
w ere  c l a s s e d  c o l l e c t i v e l y  b e c a u s e  o f  d i f f i c u l t y  o f  i d e n t i f i c a ­
t i o n  i n  some c a s e s ,  b u t  t h e r e  a p p e a r s  t o  be a  t e n d e n c y  f o r  
Combretum m o l l e , Combretum b i n d e r i a n u m  and C. g h a s a l e n s e  t o  
o c c u r  i n  s e q u e n c e  f rom  t h e  w e l l  d r a i n e d  t o  t h e  p o o r e r  d r a i n e d  
s i t e s .
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E x a m i n a t i o n  o f  F i g u r e  1 1 ,  h o w ev e r ,  r e v e a l s  t h a t  t h e  
d i s t r i b u t i o n  of s p e c i e s  i s  n o t  on ly  i n f l u e n c e d  by s o i l  
m o i s t u r e  c o n d i t i o n s .  A c a c i a  h o c k i i , f o r  e x a m p le , l o c a l l y  
i n c r e a s e d  a l o n g  t h i s  t r a v e r s e  w h e re v e r  c a t t l e  t r a c k s  were  
p r o m i n e n t .  A l b i z i a  z y g i a  was l o c a l l y  a b s e n t  on t h e  r i d g e ,  
and  t h e  d i s t r i b u t i o n  o f  P s e u d o c e d r e l a  k o t s c h y i ' i s  v e ry  
i r r e g u l a r  i n  t h e  v a l l e y s . The i n f l u e n c e  o f  o t h e r  f a c t o r s ,  
s u c h  as  f i r e  and g r a z i n g ,  i n  c o m p l i c a t i n g  t h e  d i s t r i b u t i o n  
o f  p l a n t s  w i t h i n  th e  p r o b a b l e  l i m i t s  s e t  by s o i l  f a c t o r s ,  
i s  d i s c u s s e d  i n  s u b s e q u e n t  c h a p t e r s .  Meanwhile  s t a t i s t i c a l  
e v i d e n c e  f o r  s i g n i f i c a n t  a s s o c i a t i o n s  o f  t r e e s  and s h r u b s  i s  
c o n s i d e r e d  i n  r e l a t i o n  to  t h e i r  c o r r e l a t i o n  w i th  d i f f e r e n t  
s o i l  m o i s t u r e  c o n d i t i o n s ,
b) A s s o c i a t i o n  A n a l y s i s  :
I n  t h i s  fo rm  o f  co m p u te r  a n a l y s i s ,  t h e  a s s o c a t i o n s  
b e tw e e n  s p e c i e s  a r e  e x a m in e d ,  and when a p p l i e d  to  Miombo 
woodland i n  T a n z a n i a ,  i t  has  b een  fo u n d  t h a t  t h e  s i g n i f i c a n t  
a s s o c i a t i o n s  a r e  r e c o g n i s a b l e  i n  t h e  f i e l d .  ( B o a le r  1 9 6 3 ) .
I t  was a l s o  found  t h a t  t h e  g ro u p s  d i f f e r e d  m a in ly  i n  t h e i r  
p o s i t i o n  w i t h i n  th e  s o i l - v e g e t a t i o n  c a t e n a ,  t h e  s o i l  m o i s t u r e  
r e g im e  b e i n g  th e  most i m p o r t a n t  f a c t o r  i n  t h e i r  d i s t r i b u t i o n .  
S i m i l a r l y ,  as  a p r e l i m i n a r y  i n v e s t i g a t i o n  i n  t h e  a r e a  o f  s t u d y ,  
t h e  a v a i l a b l e  d a t a  h as  been u se d  f o r  a s s o c i a t i o n  a n a l y s i s ,  
w i t h  t h e  aim o f  e x a m in in g  t h e  f i n a l  g r o u p i n g s ,  t h e i r  r e c o g n i s -  
a b i l i t y ,  and t h e  p o s s i b l e  f a c t o r s  a f f e c t i n g  t h e i r  d i s t r i b u t i o n .  
Method :
D a ta  on t h e  p r e s e n c e  o r  a b s e n c e  o f  t r e e s  and s h r u b s  f rom 
163 sam ple  a r e a s ,  t a k e n  f rom  th e  t r a v e r s e s ,  were a n a l y s e d  by 
t h e  Normal A n a l y s i s  o f  W i l l i a m s  and Lam bert  (1969;  1960) 
w h ich  e x a n i n e s  a s s o c i a t i o n s  b e tw een  th e  s p e c i e s  e n u m e ra te d .  
( D e t a i l s  o f  m e th o d ,  p . ^ ^  ) The e n u m e ra te d  p l a n t s  a r e  l i s t e d  
i n  the  a p p e n d i x  p . 1 1 7 ,  t o g e t h e r  w i t h  t h e  r e s u l t s  p r e s e n t e d  La 
g r a p h i c a l  fo rm  ( p . i T ?  ) . The r e s u l t s  a r e  sum m arised  i n  T a b le  S, 
and  th e  m a in  p o i n t s  a r e  o u t l i n e d  be low .
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R e s u l t s  :
1 .  The b o t a n i c a l  s am ples  were  a r r a n g e d  i n t o  2 2  g r o u p s ,  A-V, 
a l t h o u g h  as t h e r e  w ere  t h r e e  a l t e r n a t i v e s  t o  t h e  mode o f  
s e p a r a t i o n  o f  G and H, t h e s e  g ro u p s  a r e  c o n s i d e r e d  t o g e t h e r  
f o r  t h e  p u r p o s e  o f  e x a m in in g  t h e  p o s s i b l e  e c o l o g i c a l  s i g ­
n i f i c a n c e  o f  each  g r o u p .
2 .  The com pute r  f i r s t  d i v i d e d  t h e  d a t a  a c c o r d in g  t o  t h e  
p r e s e n c e  o r  a b s e n c e  o f  G r e w ia , a  p l a n t  c h a r a c t e r i s t i c  o f  
w e l l  d r a i n e d  s o i l s  ( F i g .  1 1 ) .
3 .  The s a m p le s  where G rew ia  i s  p r e s e n t  have been  d i v i d e d  
i n t o  10 g r o u p s ,  t h e  m a j o r i t y  o f  w h ich  o c c u r  on t h e  r i d g e s  
o r  on t h e  l a r g e r  t e r m i t e  mounds o f  t h e  v a l l e y s .  (T ab le  2 )
4 .  T h re e  o f  t h e s e  g r o u p s  a r e  d e f i n i t e l y  r e c o g n i s a b l e  
e n t i t i e s ,  a s s o c i a t e d  w i t h  d i s t i n c t i v e  h a b i t a t s :
Group A i s  t h e  r e s u l t  of  a d i v i s i o n  on E u p h o rb i a
c a n d e l a b r u m , a p l a n t  found o n ly  i n  t h i c k e t s  
on v a l l e y  t e r m i t e  mounds.
Group B i s  t h e  r e s u l t  o f  a  d i v i s i o n  on A c a c ia  s p .  , a
t r e e  found  i n  w e l l  d r a i n e d  bu t  m o is t  c o n d i t i o n s .
Group F i s  an a s s o c i a t i o n  found  i n  t h e  I s e k e  v a l l e y  
where  G rew ia  i s  a t  t h e  l o w e s t  l i m i t  o f  i t s  
r a n g e  and i s  g ro w in g  w i th  P s e u d o c e d r e l a  k o t s c h y i , 
a  p l a n t  u s u a l l y  g row ing  i n  w e t t e r  c o n d i t i o n s .  
A l b i z i a  z y g i a , which  i s  a p p a r e n t l y  l e s s  t o l e r a n t  
o f  p o o r  d r a i n a g e  c o n d i t i o n s  t h a n  G re w ia , i s  
a b s e n t .
5 .  F u r t h e r  f i e l d  work i s  n e c e s s a r y  to  d i s c o v e r  (a)  w h e th e r  
th e  o t h e r  7 g ro u p s  can  be r e c o g n i s e d  i n  t h e  f i e l d ,  (b) what 
e c o l o g i c a l  c o n d i t i  ons i n f l u e n c e  t h e i r  d i s t r i b u t i o n .  For 
e x a m p le ,  t h r e e  g r o u p s ,  D, I ,  J ,  a r e  a l l  found w i t h i n  
s a v a n n a  w oodland  o n  t h e  r i d g e s .  They a p p e a r  t o  be growing 
on s i m i l a r  s o i l s  and th e  e c o l o g i c a l  s i g n i f i c a n c e  o f  t h e  
s u b d i v i s i o n s  i s  n o t  known.
87.
One main  p ro b lem  w h ich  i s  ex p o sed  i s  t h e  a u t e c o l o g y  o f  
t h e  p l a n t s  on w h ich  t h e  d i v i s i o n s  a r e  made. The p r e s e n c e  
o r  a b s e n c e  o f  Mayte n u s  s e n e g a l e n s i s , f o r  ex am p le ,  l e a d s  
to  t h e  s e p a r a t i o n  of g ro u p s  D and J  w h ic h ,  i t  c an  be s e e n  
i n  F i g .  1 1 ,  grow i n  c l o s e  j u x t a p o s i t i o n  i n  t h e  f i e l d .
6 .  The p ro b lem  o f  t h e  e c o l o g i c a l  s i g n i f i c a n c e  o f  t h e s e  
g r o u p i n g s  i s  e p i t o m i s e d  by sam p les  t a k e n  from Nyamyekudo 
h i l l .  Four  b o t a n i c a l  s a m p l e s ,  t a k e n  a t  s l i g h t l y  d i f f e r e n t  
p l a c e s  on t h e  t o p  o f  Nyamyekudo h i l l , b u t  a l l  p resum ably  
w i t h  s i m i l a r  d r a i n a g e  c o n d i t i o n s ,  have b een  a r r a n g e d  i n  
t h r e e  d i f f e r e n t  g r o u p s ,  M, E & D.
7 .  The s a m p le s  w here  G rew ia  i s  a b s e n t  have been d i v i d e d  i n t o  
11 g r o u p s ,  t h e  m a j o r i t y  o f  w h ich  o c c u r  i n  a r e a s  o f  s e a s o n ­
a l l y  impeded o r  w a t e r l o g g e d  s o i l s ,  or  where t h e r e  i s  p ro b ­
a b l y  a r e l a t i v e l y  h ig h  w a te r  t a b l e .
8 .  The two m ain  e x c e p t i o n s  t o  t h i s  t e n d e n c y  a r e  t h e  
o c c u r r e n c e  o f  ( i )  s e v e r a l  g ro u p s  on t e r m i t e  mounds which  
a p p e a r  t o  be as  w e l l  d r a i n e d  as  o t h e r s  on which  Grewia i s  
p r e s e n t ;  ( i i )  s a m p le s  o f  g ro u p  M on th e  w e l l  d r a i n e d  r i d g e  
s o i l s .  T h i s  would s u g g e s t  t h a t  f a c t o r s  o t h e r  t h a n  d r a i n ­
age a r e  h e r e  p r e v e n t i n g  t h e  g ro w th  o f  G re w ia .
9.  The f i r s t  main  d i v i s i o n  w i t h i n  t h e  sam p les  w i t h o u t  Grewia  
i s  on t h e  p r e s e n c e  o r  a b s e n c e  o f  A ca c ia  h o c k i i . T h is  l e a d s  
t o  2  f i n a l  g r o u p s ,  L & M, i n  which A c a c ia  h o c k i i  i s  p r e s e n t ,  
b u t  n o t  G r e w ia . I n  some c a s e s  t h i s  may r e f l e c t  t h e  
g r e a t e r  t o l e r a n c e  o f  A c a c i a  h o c k i i  t o  p o o r  d r a i n a g e  con­
d i t i o n s ,  i . e .  i n  s h r u b  s a v a n n a .  I n  t h e  m a j o r i t y  o f  c a s e s ,  
h o w ev e r ,  g ro u p  M o c c u r s  where t h e r e  h a s  been  heavy g r a z i n g ,  
and t h e  p o s s i b l e  im p o r t a n c e  o f  t h i s  f a c t o r  i s  c o n s i d e r e d
i n  C h a p te r  1 1 .
1 0 .  The s e c o n d  m ain  d i v i s i o n  i n  t h e  a b s e n c e  o f  A cac ia  h o c k i i , 
i s  on A lb iz i a .  m a l a c o p h y l l a , and s e p a r a t e s  o f f  g ro u p  N, 
c o n s i s t i n g  o f  3 s a m p les  f rom  one v a l l e y .  T h is  g ro u p  s h o u ld
8 8 .
be t r e a t e d  w i t h  c a u t i o n ,  as  d i f f i c u l t y  a t t e n d e d  t h e  
i d e n t i f i c a t i o n  o f  t h i s  p l a n t ,  and i t  i s  p o s s i b l e  t h a t  
t h i s  g r o u p  c o n s i s t s  o f  a n o t h e r  A l b i z i a , and n o t  a  s i g ­
n i f i c a n t  a s s o c i a t i o n  o f  p l a n t s  w i t h  A l b i z i a  m a l a c o p h y l l a .
1 1 .  The s u b s e q u e n t  3 d i v i s i o n s  a r e  on p l a n t s  w h ich  a p p e a r
v e r y  s e n s i t i v e  t o  m o i s t u r e  c o n d i t i o n s ,  P s e u d o c e d r e l a  k o t s c h y i ,  
A c a c i a  s p , and A c a c i a  p o l y a c a n t h a ,  and r e s u l t  i n  some r e a d ­
i l y  r e c o g n i s a b l e  g ro u p s  c o r r e l a t a b l e  w i t h  d i f f e r e n t  h a b i t a t s :  
Group R i s  an  a lm o s t  p u re  s t a n d  o f  A c a c i a  p o l y a c a n t h a , w i t h  
no s h r u b  u n d e r s t o r e y  where  c o n d i t i o n s  a r e  a p p a r e n t l y  
t o o  w e t  f o r  A c a c i a  s p .  o r  P s e u d o c e d r e l a  k o t s c h y i . 
Group 0 o c c u r s  f u r t h e r  u p s l o p e  i n  t h e  same t r a v e r s e ,  where 
m o i s t u r e  c o n d i t i o n s  a p p e a r  t o  e n a b l e  t h e  g ro w th  o f  
A c a c ia  s p ,  P s e u d o c e d r e l a  k o t s c h y i  and many o t h e r  
s h r u b s .
Groups P (Sc Q a r e  c h a r a c t e r i s t i c  o f  s e a s o n a l l y  w a te r l o g g e d  
v a l l e y  g r a s s l a n d .
G roups  3 ,  T ,  U a p p e a r  c h a r a c t e r i s t i c ,  o f  a r e a s  p ro b a b ly  
j u s t  t o o  d ry  f o r  t h e  t h r e e  p l a n t s  m e n t io n e d  
im m e d i a t e l y  ab o v e ,  b u t  t h e  e c o l o g i c a l  s i g n i f i c a n c e  
o f  t h e  i n d i v i d u a l  g r o u p s  i s  unknown.
Group V i s  a common an d  d i s t i n c t i v e  a s s o c i a t i o n  of t h e  g r a s s  
s a v a n n a  i n  t h e  v a l l e y s  ; t r e e s  and s h r u b s  a r e  s p a r s e , 
t h e r e  i s  no P s e u d o c e d r e l a  k o t s c h y i . A c a c ia  s p .  o r  
A c a c ia  p o l y a c a n t h a ; t h e  commonest s h r u b s  a r e  
Com bre tum s p p .  and P i l i o s t i g m a  t h o n n i n g i i , w i th  a  
few s c a t t e r e d  B r i d e l i a  s p .  and Mayt e n u s  s e n e g a l e n s i s .
C o n c l u s i o n  :
The a s s e s s m e n t  o f  t h e  r e c o g n i s a b i l i t y and e c o l o g i c a l  s i g ­
n i f i c a n c e  o f  some o f  t h e  g r o u p i n g s  has  t o  a w a i t  f u r t h e r  r e s e a r c h .  
I n  many c a s e s ,  h o w e v e r ,  a s s o c i a t i o n s  o f  s p e c i e s  a r e  o n ly  found  
w i t h i n  th e  r a n g e  o f  a l i m i t e d  s e c t i o n  o f  t h e  s o i l  c a t e n a .  But 
w i t h i n  an a r e a  of  r e l a t i v e l y  u n i f o r m  s o i l  c o n d i t i o n s ,  a number
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GROUND PROFILE
Rglotionship b e tw a e n  Soils  and Plant A s s o c ia t io n s  in
‘Lateritic G rassland
(R.HL,
100 IS O 250  FEET
SOIL PROFILES
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TRANSECT ACROSS THE OPEN GRASSLAND
LOUDETIA ARUNDINACEA C 
SPOROBOLUS STAPFIANUS C 
BRACHIARIA BOVONEI C 
HYPARRHENIA FILIPENDULAC 
TERAMNUS AXILLIFLORUS 
RUELLIA PATULA 
TEPHROSIA ELEGANS 
PLEC TRAN THUS SP, 
BORRERIA SP. C
KYLLINGA SP.
PSEUDARTHRIA HOOKERI 
SIDA ALBA
INOIGOFERA AMBELACENSIS 
DOLICHOS SP.
EUPHORBIA ZAMBESIANA 
LIPPI A SP.
BIOPHYTUM PETERSIANUM 
BECKEROPSIS UNISETA ,  
unldantlflad g r a u  
unid en tified  grass  
OLDENLANDIA HERBACEA 
MICROCHLOA KUNTHII 
CASSIA MIMOSOIDES 
VIGNA SP.
L iverw ort
COMMELINA SUBULATA 
MURDANNIA SIMPLEX 
BUCHNERA HISPIDA 
FIMBRISTYLIS SP.
ANTHERICUM SP. 
acrocarpus m oss  
INOIGOFERA WELWITSCHII 
CROTALARIA SP. 
HYPARRHENIA DISSOLUTA 
LEPIDAGATHIS DIVERSA 
COMBRETUM SP. seed ling  
JUSTICIA SP.
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o f  d i f f e r e n t  a s s o c i a t i o n s  may o c c u r  i n  c l o s e  j u x t a p o s i t i o n  
and i n  v a r i a b l e  o r d e r .  T h i s  s u p p o r t s  t h e  c o n c l u s i o n  o f  
L a n g d a le -B ro w n  (1957) i n  t h e  n o r t h  Mengo L o w la n d s ,  t h a t  t h e r e  
a r e  ” i n n u m e r a b le  s e q u e n c e s "  o f  p l a n t  c o m m u n i t i e s .  O th e r  
f a c t o r s  a p a r t  f ro m  s o i l  m o i s t u r e  c o n d i t i o n s  must be r e s p o n s ­
i b l e  f o r  t h e s e  i r r e g u l a r i t i e s .
S o i l  D ep th  :
W herever  g r a s s  s a v a n n a  p r e d o m in a te s  on l a t e r i t e  p av e m e n ts ,  
b o th  s o i l  d e p t h  and s o i l  m o i s t u r e  r e l a t i o n s h i p s  a p p e a r  t o  
i n f l u e n c e  th e  a b s e n c e  o f  t r e e s  and th e  c o m p o s i t i o n  o f  t h e  
g r a s s l a n d  f l o r a .
T h is  g r a s s l a n d  r e s e m b le s  L o u d e t i a  k a g e r e n s i s  g r a s s l a n d  
w hich  o c c u r s  on l a t e r i t e  i n  B u soga ,  w here  Wood(1960) r e p o r t e d  
t h a t  " p o o r  d r a i n a g e ,  h i g h  e v a p o r a t i o n  and e x t e n s i v e  s h a l l o w ­
n e s s "  a r e  o p e r a t i v e  f a c t o r s .  S i m i l a r  p a t c h e s  o f  s h o r t  g r a s s ­
l a n d  have a l s o  been  d e s c r i b e d  w i t h i n  t h e  Congo r a i n  f o r e s t , 
e . g .  "L es  s a v a n e s  à  C ten ium  e l e g ans s u r  l a t e r i t e " .  (L ebrun  
1936) H ere  " s h a l l o w n e s s  o f  t h e  s o i l  p r e v e n t s  t h e  g ro w th  o f  
f o r e s t ,  w h i l e  s e a s o n a l  w a t e r l o g g i n g  e x c l u d e s  s a v a n n a  t r e e s " .
(M iche lm ore  1 9 3 9 ) .  A c c o r d i n g l y ,  t h e  r e l a t i v e  im p o r ta n c e  o f  
t h e s e  f a c t o r s  i n  th e  r a n c h  a r e a  was i n v e s t i g a t e d  by t h e  
d e t a i l e d  s t u d y  o f  one a r e a  o f  l a t e r i t e  c o v e re d  i n  g r a s s  
s a v a n n a .
L o c a l  changes  i n  s o i l  d e p t h  and d r a i n a g e  and f l o r i s t i c  
c o m p o s i t i o n  a r e  i l l u s t r a t e d  i n  F i g .  1 3 .  A sam ple  t r a n s e c t  
o f  c o n t i g u o u s  m e t r e  q u a d r a t s  was made d o w n h i l l  f rom  A t o  B. 
( F i g .  1 2 )  i n  l i n e  w i th  a s e r i e s  o f  s o i l  p i t s .  The s h a l l o w e s t  
p r o f i l e  sam p led  was 14 cm. deep  and c o n s i s t e d  o f  a r e d d i s h  
l a y e r  o f  l a t e r i t i c  f r a g m e n t s  c o v e re d  by a  s h a l l o w  t o p s o i l  w i t h  
marked humus c o n t e n t . U pslope  t h e  d e e p e r , w e l l  d r a i n e d  s o i l s  
had  a good crumb s t r u c t u r e ,  and were  p r e d o m in a n t ly  o f  a l i g h t e r  
r e d d i s h  hue w i th  a  l e s s  marked s u r f a c e  humus l a y e r .  Down- 
s l o p e  t h e  s o i l s  were  g e n e r a l l y  d a r k e r  i n  c o l o u r ,  a b l a c k i s h
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s u r f a c e  l a y e r  o v e r l y i n g  d a r k  t o  r e d d i s h - b r o w n  c l a y e y - l o a m s  
w h ic h ,  i n  t h e  two l o w e s t  p i t s ,  were  s a t u r a t e d  w i t h  w a te r  
below a d e p t h  o f  60 cm. , g i v i n g  way t o  a y e l l o w i s h  c o l o u r  
i n d i c a t i v e  o f  t h e i r  r e d u c e d  c o n d i t i o n .
The v e g e t a t i o n  sa m p le s  i n d i c a t e d  t h a t  b o th  s o i l  d e p t h
and m o i s t u r e  c o n d i t i o n s  i n f l u e n c e  t h e  s p e c i e s  c o m p o s i t i o n  i n  
d i f f e r e n t  p l a c e s .  I n  t h e  c e n t r a l  a r e a  o f  s h a l l o w e s t  s o i l s  
t h e r e  a p p e a r e d  t o  be a d i s t i n c t i v e  community o f  p l a n t s ,  w i t h  
f e w e r  s p e c i e s  p r e s e n t  i n  t h e  a r e a  o f  w a t e r l o g g e d  s o i l s .
P l a n t s  l i m i t e d  t o  t h e  b e t t e r  d r a i n e d  a r e a s  o f  l a t e r i t e ,  f o r  
e x a m p le ,  i n c l u d e  B o r r e r i a  s p .  and O l d e n l a n d i a  h e r b a c e a .
L o u d e t i a  a r u n d i n a c e a  d o m in a te s  t h e  v e g e t a t i o n  on t h e  d e e p e r  
s o i l s ,  r e g a r d l e s s  o f  t h e i r  m o i s t u r e  s t a t u s ,  bu t  a s s o c i a t e d  
g r a s s e s  e . g .  S p o r o b o lu s  s t a p f i a n u s  and H y p a r r h e n i a  d i s s o l u t a  
may be s e n s i t i v e  t o  t h e  s o i l  m o i s t u r e  c o n d i t i o n s .  H y p a r r h e n i a  
f i l i p e n d u l a  i s  t h e  most w id e s p r e a d  g r a s s  w h ic h ,  w i th  h e r b s  l i k e  
K y l l i n g a  s p .  and  T e p h r o s i a  e l e g a n s , seems r e l a t i v e l y  un­
s e l e c t  iv e  i n  i t s  h a b i t a t  r e q u i r e m e n t s .
I n  a s u r v e y  o f  t h e  d i s t r i b u t i o n  o f  t h e  main g r a s s e s  and 
t h e  l i m i t s  o f  t r e e  g ro w th  on t h e  l a t e r i t e  t h e  f o l l o w i n g  con­
c l u s i o n s  w ere  made:
1 .  A p o s i t i v e  r e l a t i o n s h i p  e x i s t s  b e tw een  s o i l  d e p t h  and 
g r a s s  d o m in a n ce .  Along t h e  t r a n s e c t s  marked on t h e  map i n  
F i g . 1 2 ,  M i c r o c h l o a  k u n t h i i , H y p a r r h e n ia  s p p . , and L o u d e t i a  
a r u n d i n a c e a  t e n d  t o  grow i n  r e s p e c t i v e l y  d e e p e r  s o i l s .
( F i g .  1 4 ) .
2 .  S o i l  d e p t h  must be a c r i t i c a l  f a c t o r  t o  t h e  l i m i t  o f  
i n v a s i o n  o f  t r e e s  a t  t h e  u p p e r  m a rg in s  o f  t h e  g r a s s l a n d  where 
s o i l  d r a i n a g e  i s  good .  I t  i s  t h o u g h t  t h a t  t h e  p r e s e n c e  o f  
odd t r e e s  w û th in  th e  g r a s s  s a v a n n a  i s  a r e s u l t  o f  f i s s u r e s
o r  l o c a l  d e p r e s s i o n s  i n  t h e  l a t e r i t e  s u r f a c e .  (Robyns 1936)
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3 .  P o o r  d r a i n a g e  p r o b a b l y  becomes a l i m i t i n g  f a c t o r  f o r  
t r e e  g ro w th  a t  t h e  lo w er  m a rg in s  o f  t h e  g r a s s l a n d ,  where 
s e a s o n a l  w a t e r l o g g i n g  i s  p r o b a b ly  a d e t e r r e n t ,  i n  s p i t e  
o f  th e  d eep  s o i l s ,  and  a l s o  i n f l u e n c e s  t h e  f l o r i s t i c  
c o m p o s i t i o n  o f  t h e  g r a s s l a n d .
4 .  S h a l lo w  s o i l s  may i n d i r e c t l y  i n f l u e n c e  th e  f l o r i s t i c  
c o m p o s i t i o n  o f  t h e  g r a s s l a n d  t h r o u g h  a b i o t i c  f a c t o r .
The s p a r s e  g r a s s  g r o w t h ,  f o r  e x a m p le ,  i s  b u rn e d  o n ly  r a r e l y ,  
and  n e v e r  s e v e r e l y ,  and  so f i r e  s e n s i t i v e  p l a n t s  l i k e  mosses 
c a n  s u r v i v e .
5 .  I t  i s  d o u b t f u l  w h e th e r  t r e e s  a r e  a lw ays  g ro w in g  w i t h i n  th e  
l i m i t s  s e t  by s o i l  d e p t h  and d r a i n a g e ,  and f i r e  which  i s  
more common i n  t h e  t a l l  g r a s s  o f  t h e  g r a s s l a n d  m a r g in s ,  may 
be r e s p o n s i b l e  f o r  w id e n in g  t h e  b o u n d a r i e s  o f  t h e  g r a s s  
s a v a n n a .
Chem ical  c o m p o s i t i o n  o f  t h e  s o i l :
A n a l y t i c a l  d a t a  o f  s u r f a c e  s o i l s :
a) V a r i a t i o n  w i t h i n  th e  c a t e n a :
A n a l y s i s  o f  s u r f a c e  s o i l  s a m p le s  r e v e a l s  a wide r a n g e  o f  
v a r i a t i o n  i n  t h e i r  c o m p o s i t i o n .  T h ere  i s ,  f o r  ex a m p le ,  a 
much g r e a t e r  d i v e r s i t y  of  o r g a n i c  m a t t e r  and % n i t r o g e n  t h a n  
i s  s u g g e s t e d  by some o f  t h e  p u b l i s h e d  d a t a .  C om par ison  o f  
74 s a m p le s  f rom  t h e  r a n c h  and 138 sa m p les  c o l l e c t e d  t h r o u g h o u t  
E a s t  A f r i c a ,  ( B i r c h  & F r i e n d  1956) shows no h om ogene i ty  o f  
v a r i a n c e ,  and a  much l a r g e r  s t a n d a r d  d e v i a t i o n  w i t h i n  t h e  
s m a l l e r  number of s a m p le s  c o l l e c t e d  i n  th e  r a n c h  a r e a  (T a b le  3 
p .  1 0 0 ) .
E ven  w i t h i n  e a ch  c a t e n a r y  s o i l  t y p e  t h e r e  i s  wide v a r i a ­
t i o n  i n  e v e r y  a s p e c t  o f  t h e  c h e m ic a l  c o m p o s i t i o n  o f  t h e  s o i l s ,  
( T a b le  *3 , p .^ . ' î i )  and i t  i s  th o u g h t  t h a t  a t  l e a s t  f i v e  v i a r i -  
a b l e s  a c c o u n t  f o r  t h e s e  i r r e g u l a r i t i e s .
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1 .  V a r i a t i o n  i n  t h e  amount o f  o r g a n i c  m a t t e r  and c l a y ,  t h e  
f o rm e r  s u p p l y i n g  n u t r i e n t s ,  and  b o th  a i d i n g  i n  th e  r e t e n t i o n  
o f  b a s e s .
2 .  V a r i a t i o n  i n  t h e  v e g e t a t i o n  c o v e r  w h ich  may be i n f l u e n t i a l  
i n  t h r e e  w a y s .
a) p r o v i d e  c o v e r  and t h e r e b y  r e d u c e  l e a c h i n g ,
b) p r o v i d e  o r g a n i c  m a t t e r ,
c) draw on any s u p p l y  o f  n u t r i e n t s  f rom  t h e  s u b s o i l .
3 .  V a r i a t i o n s  i n  b a s e  s t a t u s  may a c c r u e  f rom  l o c a l  changes  
i n  to p o g r a p h y  an d  d r a i n a g e .  I n  t h e  v a l l e y s ,  f o r  e x am p le ,  
t h e  h i g h e s t  c o n c e n t r a t i o n s  o f  b a s e s  were  fo u n d  i n  t h e  
t e r r a c e  s o i l s  w here  e v a p o r a t i o n  would e x c e e d  l e a c h i n g  f o r  
most o f  t h e  y e a r .
4 .  V a r i a t i o n s  i n  t h e  t im e  o f  y e a r  o f  c o l l e c t i o n ;  s e a s o n a l  
f l u c t u a t i o n s  i n  t o p s o i l  n i t r a t e  s t a t u s  have  been  w id e ly  
r e p o r t e d  i n  E .  A f r i c a .  (S im pson 1 961 ;  G r i f f i t h  1951 ; M i l l s  
1953) . Dry s e a s o n  a c c u m u l a t i o n s  may be l o s t  by l e a c h i n g  
and p l a n t  u p t a k e  i n  t h e  wet s e a s o n ,  and th e  same may ap p ly  
to  s o l u # b l e  b a s e s .
5.  B i o t i c  f a c t o r s  may be r e s p o n s i b l e  f o r  f u r t h e r  v a r i a t i o n s .  
(p .»o4  )
T hese  p o i n t s  e m p h a s is e  t h e  d i f f i c u l t y  o f  i n v e s t i g a t i n g  
t h e  i m p o r t a n c e  o f  any one f a c t o r ,  when t h e r e  a r e  so  many 
v a r i a b l e s , b u t  t h e r e  a p p e a r  t o  be t h r e e  f e a t u r e s  r e l e v a n t  t o  
t h e  r e l a t i o n s h i p  be tween  th e  c a t e n a r y  l o c a t i o n  and th e  ch em ica l  
c o m p o s i t i o n  o f  t h e  s u r f a c e  s o i l :
a) The s o i l s  o f  Type I I  i n  t h e  c a t e n a  a r e  t h e  c h e m i c a l l y  
p o o r e s t  s o i l s .  A l th o u g h  t h e s e  s o i l s  have an a v e ra g e  c l a y  
c o n t e n t  and an above  a v e ra g e  amount o f  o r a n g i c  m a t t e r , t h e y  
have  an e x c e p t i o n a l l y  low % s a t u r a t i o n  o f  t h e  base  exchange  
co m p lex ,  a  r e l a t i v e l y  low b a s e  s t a t u s ,  and low  p h o s p h a te  
t r u o g .
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b) T h e re  i s  a  t e n d e n c y  f o r  t h e  s o i l s  o f  Type I  t o  be
c h e m i c a l l y  t h e  r i c h e s t  s o i l s ,  i . e .  t o  have  a  h i g h e r  b ase
s t a t u s ,  and % s a t u r a t i o n  o f  t h e  b ase  exchange  complex 
t h a n  t h e  o t h e r  s o i l s .
c) T h e re  i s  a t e n d e n c y  f o r  t h e  c l a y  c o n t e n t  and t h e  %
s a t u r a t i o n  o f  t h e  B .E .G .  t o  d e c r e a s e  dow nslope  f rom  I  -  
I I I  -  IV ,  and  f o r  t h e  p h o s p h a te  t r u o g  t o  i n c r e a s e  down- 
s l o p e .
D i s c u s s i o n  :
The p a u c i t y  o f  e x c h a n g e a b le  b a s e s  i n  t h e  s o i l  o v e r l y i n g  
l a t e r i t e  p r o b a b l y  a r i s e s  f rom two c a u s e s :
( i )  t h e  s o l i d  l a t e r i t e  bo th  r e t a r d s  w e a t h e r i n g  o f  t h e  p a r e n t  
r o c k  and p r e v e n t s  r o o t s  f rom  o b t a i n i n g  n u t r i e n t s  f rom 
t h i s  s o u r c e ,
( i i )  t h e  s h a l l o w  s o i l  o n ly  s u p p o r t s  a s p a r s e  v e g e t a t i o n  co v e r ,  
and  b a r e  p a t c h e s  a r e  p a r t i c u l a r l y  v u l n e r a b l e  t o  l e a c h i n g .  
I f  t h e r e  i s  a dow nslope  movement o f  s u c h  l e a c h e d  b a s e s , 
an a c c u m u l a t i o n  would  be e x p e c t e d  i n  t h e  s o i l s  o f  t h e  lo w e r  
v a l l e y  s l o p e s ,  b u t  t h i s  was not  t h e  c a s e  i n  t h e  s u r f a c e  s o i l s  
c o l l e c t e d .  When t h e  r i d g e  s o i l s .  Types I  & I I ,  a r e  compared 
to  t h e  s o i l s .  Types I I I  & IV, t h e r e  i s  no s i g n i f i c a n t  d i f f e r ­
ence  i n  b a s e  s t a t u s .  ( W i l c o x in  Rank Sum t e s t ;  W i lc o x in  1 9 4 5 ) .  
T h e re  a r e  two p o s s i b l e  r e a s o n s  f o r  t h i s :
( i )  The v a l l e y  s u r f a c e  s o i l s  when compared to  t h e  s u r f a c e  
s o i l s  o f  t h e  r i d g e s ,  have a  s i g n i f i c a n t l y  lo w e r  ^  c l a y .
(P < 0 . 0 5 )  At d e p t h ,  h o w ev e r ,  t h e r e  may be an accum ula­
t i o n  i n  t h e  c l a y  s u b s o i l  i n  t h e  v a l l e y s ,  as r e p o r t e d  i n  
a  s e a s o n a l  swamp i n  T e s o , E .  Uganda,  ( S te p h e n s  1955) 
a l t h o u g h  t h i s  i s  no t  t h e  c a s e  i n  t h e  e l u v i a l  s o i l s  o f  
Type I I .  ( T a b le  4)  .
( i i )  The v e g e t a t i o n  o f  t h e  r i d g e s  may c o u n t e r a c t  t h e  downslope  
movement o f  n u t r i e n t s .  The woody v e g e t a t i o n  o f  t h e
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r i d g e s ,  i n  c o m p a r i s o n  w i t h  t h e  v a l l e y  g r a s s l a n d ,  h as  
l o n g e r  r o o t s  t o  draw on a  s u p p ly  o f  n u t r i e n t s ,  and (x  
canopy which may p r e v e n t  s e v e r e  l e a c h i n g .  The l a t t e r  
i s  p a r t i c u l a r l y  i m p o r t a n t  as t h e  g r a s s  c o v e r  i s  removed 
by b u r n in g  most y e a r s .
The v e g e t a t i o n  may t h u s  n o t  o n ly  p r o v i d e  n u t r i e n t s ,  bu t  
h e l p  i n  r e t a i n i n g  them . The f l o r a  and f a u n a  a r e  i n t i m a t e l y  
i n v o l v e d  i n  s o i l  f o r m a t i o n ,  and t h e  r o l e  of a n im a l s  i n  
c o m p l i c a t i n g  t h e  s o i l  m o sa ic  i s  d i s c u s s e d  i n  more d e t a i l  
b e lo w .
The B i o t i c  f a c t o r  i n  s o i l  f o r m a t i o n :
b) The i n d i g e n o u s  f a u n a :
The a n i m a l s  w h ic h  ha.ve made th e  most o b v ious  changes  i n  
s o i l s  a r e  t e r m i t e s .  T e r m i t e  mounds a r e  a d i s t i n c t i v e  f e a t u r e  
o f  t h e  a r e a ,  by v i r t u e  o f  t h e i r  s i z e ,  (up t o  1 0 ’ t a l l  and 6 0 ’ 
d i a m e t e r )  f r e q u e n c y  and v e g e t a t i o n  c o v e r .  A n a l y s i s  o f  t h e i r  
to p s  o i l  a l s o  r e v e a l s  t h a t  t h e y  have  a  d i s t i n c t i v e  ch e m ic a l  
c o m p o s i t i o n ,  o f t e n  c o n t r a s t i n g  m ark e d ly  w i t h  t h e  s u r r o u n d in g  
s o i l s .  ( F i g s .  15 and 1 6 ) .
Sam ples  w ere  t a k e n  f rom  t h e  s u r f a c e  s o i l  a t  t h e  t o p  o f  
15 t e r m i t e  mounds. The a n a l y t i c a l  d a t a  shows a  wide v a r i a ­
t i o n  i n  c h e m ic a l  c o m p o s i t i o n  w h ich  may r e s u l t  f rom  d i f f e r e n t  
s p e c i e s  o f  t e r m i t e ,  the  age o f  t h e  mound, w h e th e r  o r  n o t  i t  
i s  c o v e r  i n  v e g e t a t i o n ,  and i t s  l o c a t i o n .  But when t h e  mean 
v a l u e s  a r e  com pared  t o  t h e  mean v a l u e s  o f  74 s u r r o u n d i n g  
s o i l s  , t h e r e  a r e  s e e n  t o  be some s i g n i f i c a n t  d i f f é r e n t e s  
b e tw e en  them .  ( T a b le  5) I n  t h e  t e r m i t e  mound s o i l s  t h e  
c l a y  c o n t e n t  shows an i n c r e a s e  o f  abou t  one t h i r d ,  (P < 0 .0 1 )  
and t h e r e  i s  a c o r r e s p o n d i n g  s i g n i f i c a n t  i n c r e a s e  i n  t o t a l  
e x c h a n g e a b l e  bases^ e x c h a n g e a b l e  c a l c i u m ,  and ^  s a t u r a t i o n  o f  
t h e  b a s e  exch an g e  com plex .  T h e re  i s  a l s o  a s i g n i f i c a n t  
d i f f e r e n c e  i n  t h e  p h o s p h a te  t r u o g ,  a l t h o u g h  t h e  r e c o r d e d
A C o m p a r i s o n  of S u r f a c e  - S o i l  A n a l y s e s
f r o m  T h r e e  Z o n e s  of a C a t e n a  a n d  A s s o c i a t e d  T e r m i t e  M o u n d :
98.
“/o S A T U R A T I O N  o f  B.E.C. C A L C I U M
Zone;! Ill IV I III IV
"/.10CL
8 0 .
60^
40 ,
O \
8^
6_
4_
2 .
0
•/. CLAY PHOSPHATE
Zone: I III IV I III IV
\
\
•/.40
30
20
10
OJ
X Termite mound soils 
o Ground surface soils
I  Mean value w ith standard deviation
140
PPM
120
100
80
60
40
20
0
o------
The influence of termites on the composition of surface 
soils in different parts of the catena.
Figure 13'
99 .
The Biotic factor in Soil Formation
Transects across
(a) Jw am ba valley (b) Iseke vallev
Analyses of surface soil samples;
EXCHANGEABLE BASES
15.
M £*/.
10.
dm Onllllln ilu
•/. SATURATION B.E.C.
100.
%
8 0 .
6 0 .
20.
0
8^
M.E.%
6^
4 -
CALCIUM
i V
B rm ill
PHOSPHATE
6 0 0 -
PRM.
4 0 0 -
200 -
mnnnnONanBnmn
(-ZO N E  I— >lll<----------- IV---------->111 M  II <-l IV >«— I
Abandoned Boma I Top of Termite mound D Base of Termite md
The influence of termites and cattle on surface soils in
two traverses.
Figure 16.
a
Q)
GO
O
U
G
oJ
(D
-P
P>
CTÎ
G CO
Ü *H 
•H O
a  CO 
cO
GO Ü 
U CIS 
O o  
•H 
Ch Jh 
O Ch
(D
GO-P
«S CO 
P  c\J 
C W
Ü C 
Sh *H
&
Q)
x;
Eh
to
<D I—I 
JD 
CIS 
Eh
c
0
GO
O ^
W *H 
SU S  
O 
•H
P
CÜ
•H _____
>
0  
Ti u  
0 
XS P  
p
cd 
-u 6
Cj ^
CIS
P  «H '
0  su
ciS
XS GO
§ ^ cd O
0
§
> Gh O 0su 0
CIS su rH
0  0  c:u
I  
§ 0
co
•H
GO
0
Ccî
Oo
o
+ l
(J>
00 I—Io
o
+ 1
00
CJ>
r-l
#
o
CO
I--1
•
o
+ 1
toto
00
CV2
•
I----- 1
+ 1
CV2
O
to to
00to to <4
cd
Ü cO 
•H lO 
Sh CT> 
CH r4
p  xs
0  !U
P
0
O o8 x3
gOjU 
rs Ü 
O ^
EH'—
H
a
0
JU
Ü
CO
g>
ic
Üsu
cd
o
uo
&
0
OQ
M
M
cd
0
su
su
•H
JU 
P  
S3U 
0 • •
xs 0
p  
p  *H 
SU Sh 
0 0 
SU P  
0  Cd 
Ch M 
Ch
•fHxs
•lU
Ch
O rUsu 
0 0 0 >t—I o 
a
§ s
0  su
I—I î> 
•H Cd o 0 
0
0Ch 0 
o  cd
0  GO 
•H0 CH 
>, O
"c3 cd su 0
l3
^  su
cd
0
!û
0
Eh
0
SU
O
•H
P
0
•H
>
0
XS
XS
xs
p
0
xs
0
0
0
r-4
cd
>
0
O -^
cO ^
r-4--- -
O
Ch
O
0
O •
•H O
4-3 • /—X
ciSM'^  
0  •0 PQ 
P
cd
cO
0 
1—4
X)
Cd
rU 0  0%^ 
Cd ^  0  •
P  0  0  P£J 
O Cd Cd • 
Eh XI X> ^  
ü  
%
0 _____
xs
C|H •• cd 4-3
O 0  P  0  
0 0 Aj 
0  1—I ü  
0  A  0  Cd 
0  6  0  0  
6  cd 0  0
S  0  
0  -H
Ch
O
0 ^ 9p  o ü
A  0  —' 
0 
Q
DO ^I—I I—I I—I
O  O  O  
+1 +1 +1
^  o
CD CV3
G-
O
to o>
00 £>
CV2
o>
G - I— I I— I
+I +1 +1
G- O  0
(XZ 02 00
•  •  •
O  O  02
02 02 03
G- G-
O  00 O
cr> CD(—I l —I l —I 
+1 +1 +1
O 0CTi 00
^  00 00  I—I I—I
00  cO 00o  00 CD
•  •  •
02 I—I 1—I
+ 1 +1 +1
CD
cO G  
•  •
0  I—I
0  1-4
I— I rW
00
o
cO 02
I
0
II—I
O
G
I
0
02
1 00 .
1 0 1 .
Q )
•H
B
Ch
O
00 
I
lO w
rH
•H
CQ O 
I CO 
•H
O
CO C  
•H
0  T) 
ü  C
0
<H
0
Hî
O
b
0
0
Xî
-p ■H
Ü  ^  
0  -P
l |
0  0
X)
0
C  TJ
O
0
•H
B
Oo
LO
0
r— i
X)
0
Eh
0 
I—I
•H ~O 0 
0 0
Sh 
0 
X î 
-P  
O
fH O
I—I ' 
<
0
0
C 0 
0  0
0  A
0 % 
p ) 0  
•H
B  CO 
Sh r-4 
0
E - I
I—I 
p>
§
ü
•H
Ch
•H
a
w
•H "0
( n
n  a  o
0  4J
a  0
0  «iHP5 > 
CO 0  
0
§
0
0  p)
C  0
0
p)
CO 0  
0
I—Io#
o
V
o,
0
>
+
lO
CD
•
CQ
+ 1
CJï
00
o
0
CV2
+ 1
CD
00
M0  
Ü
X 
frj
p)
O 
EH ûQ
0
0
0
r-4
O
#
0  
\ /
01
0
>
+
o
#
o
CV3
+ 1
lO
cû
•
I—I 
0
CQ
CQ
•
00 I—I
+ 1
c -
CQ
CQ
00
ao
•i4
0
^ .
0 ^  
CO m
o
#
o
a ,
0
>
+
CQ
O
I— !
+  1
LO
c -
o
CQ
CQ
0
a
o
+  1
I—I 
G >
I—I
CQ
I—I
I—Io
o
a,
0
>
+
CQ
#
CQ
+ 1
CQ
on
CQ
00
0
o
CQ
+ 1
00o
#
0
0 •
r-4 nq 
X  •
0  g  
0
dû S
§ :3•H
X  o
m  o
o
o
a
0
>
-k
o
«
CQ
+ I
CT>
00
CQ
O
%>-
CQ
00
4 - f
£>
CQ
00
0
P>
0
X
A  dû 0 O 
O :3 
X  ^  
a ,  Eh
0
O
o
eu
0
>
I
00
CQ
4-1
CQ
O
•
CQ
0
%>-
O
4-1
CQ
CQ
CQ
ü
•H
§ u
dû 0  
U  -P
^  0
P
0
0
P
§
CO
M
0
0^
c
•H
Xo
ü  
I—I 
*H
102 .
amount o f  p h o s p h a t e  i s  v e ry  v a r i a b l e .  The o n ly  s o i l  con­
s t i t u e n t  w h ich  does  n o t  i n c r e a s e  i n  t h e  t o p s o i l  o f  t h e  t e r m i t e  
mounds,  i s  o r g a n i c  m a t t e r ,  and  i n  t h i s  c a s e  t h e r e  i s  a s i g ­
n i f i c a n t  d e c r e a s e  ( P < 0 . 0 5 ) .
I f  t h e  d a t a  f ro m  d i f f e r e n t  c a t e n a r y  s o i l  t y p e s  i s  com­
p a r e d  w i t h  d a t a  f rom  a s s o c i a t e d  t e r m i t e  mounds, i t  can  a l s o  
be s e e n  t h a t  i n  t h e  t e r m i t e  mounds o f  e a c h  s o i l  ty p e  t h e r e  
i s  an  i n c r e a s e  i n  % c l a y  c o n t e n t ,  t o t a l  base  s t a t u s ,  ^  s a t u r a ­
t i o n  o f  t h e  b ase  ex ch an g e  com plex ,  e x c h a n g e a b le  c a l c i u m  and 
pH. T h i s  i s  d e m o n s t r a t e d  g r a p h i c a l l y  i n  F i g .  15 (T a b le  
p.'Z.'bi ) . The o n ly  c o n s t i t u e n t s  whose i n c r e a s e  o r  d e c r e a s e  i s  
no t  m a i n t a i n e d  r e g a r d l e s s  o f  l o c a t i o n ,  a r e  p h o s p h a te  and 
o r g a n i c  m a t t e r .
T h e re  a p p e a r  t o  be t h r e e  main  f a c t o r s  a c c o u n t i n g  f o r  
t h i s  r e m a r k a b l e  l o c a l  change i n  s o i l  c o m p o s i t i o n :  ( i )  t h e  
mounds a r e  u s u a l l y  c o n s t r u c t e d  f rom  t h e  s u b s o i l ,  ( i i )  t e r m i t e  
a c t i v i t y ,  ( i i i )  m o i s t u r e  r e l a t i o n s .
( i )  The u s e  of s u b s o i l  was d e m o n s t r a t e d  by Wild  i n  1952 .
The s o i l  may be b ro u g h t  f rom  6-9* below th e  g e n e r a l  g ro u n d  
s u r f a c e  H a r r i s  (1949)  and t h i s  would d e f i n i t e l y  a c c o u n t  f o r  
t h e  i n c r e a s e  i n  c l a y  c o n t e n t ,  (H e s s e l9 5 5 )  , and p r o b a b ly  a l s o  
f o r  t h e  d e c r e a s e  i n  o r g a n i c  m a t t e r .  The g r e a t e r  v a r i a b i l i t y  
i n  t h e  l a t t e r  may, h o w ev e r ,  r e s u l t  from t e r m i t e s .  M urray (1938) 
s u g g e s t e d  t h a t  t h e  a c t i o n  o f  t h e  t e r m i t e s ,  t h e i r  fu n g u s  
g a r d e n s ,  e x c r e t a  o r  dead  b o d ie s  may i n c r e a s e  t h e  humus c o n t e n t  
o f  t h e  s o i l .
( i i )  The i n c r e a s e  i n  e x c h a n g e a b le  c a l c i u m ,  t o t a l  e x c h a n g e a b le  
b a s e s  and pH. may be r e l a t e d  t o  t h e  i n c r e a s e  i n  c l a y ,  b u t  
a c c o r d i n g  t o  H esse  (1955) , t e r m i t e  a c t i v i t y  c a n n o t  be com­
p l e t e l y  e l i m i n a t e d  a s  a p o s s i b l e  r e a s o n  f o r  t h e s e  d i f f e r e n c e s ’^ . 
The p a r t i c u l a r l y  l a r g e  i n c r e a s e  i n  e x c h a n g e a b le  c a l c iu m  may 
have  been  i n  t h e  form  of  c a l c i u m  c a r b o n a t e ,  w h ich  has  been
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n o t e d  by a l a r g e  number o f  a u t h o r s .  I f  s o ,  t h i s  may r e s u l t  
f rom t e r m i t e  a c t i v i t y ,  a c c o r d i n g  t o  M ilne  (1947) and B u r t t  
( 1 9 4 2 ) .
( i i i )  The mean % s a t u r a t i o n  o f  t h e  b a s e  exchange  complex  o f  
s u r f a c e  s o i l s  o f  t e r m i t e  mounds i s  o v e r  80 ^ ,  as compared w i t h  
50$ i n  s u r r o u n d i n g  s o i l s .  T h i s  s u g g e s t s  a  m in im al  amount o f  
l e a c h i n g ,  p r o b a b l y  as a  r e s u l t  o f  t h e  q u ic k  r u n o f f  o f  r a i n  
i n  heavy  s t o r m s .
The l o c a t i o n  o f  t e r m i t e  mounds o f t e n  seems t o  be 
i r r e l e v a n t ,  b u t  t h e r e  i s  an  i n d i c a t i o n  t h a t  t h e  c a l c i u m  con­
t e n t  o f  t h e  s o i l  may be i n f l u e n c e d  by t h i s  f a c t o r . Hesse  
(1955)  found  a d e f i n i t e  c o r r e l a t i o n  b e tw een  t h e  c a l c a r e o u s  
n a t u r e  o f  t e r m i t e  mounds and t h e i r  p r o x i m i t y  to  g round  w i th  
impeded d r a i n a g e ,  and  a l t h o u g h  i n s u f f i c i e n t  sam ples  were taJcen 
i n  t h e  r a n c h  to  s u b s t a n t i a t e  t h i s  p o i n t ,  i t  i s  i n d i c a t e d  by 
sa m p le s  t a k e n  i n  two t r a v e r s e s .  ( F i g .  16) I n  t h e s e  t r a v e r s e s  
t h e r e  i s  a t e n d e n c y  f o r  t h e  t e r m i t e  mounds n e a r  t h e  v a l l e y  
b o t to m  t o  h a v e  t h e  h i g h e s t  amounts o f  e x c h a n g e a b le  c a l c i u m .
I t  i s  p o s s i b l e  t h a t  p e r i o d i c  i n u n d a t i o n  o f  c a l c i u m  c h a rg e d  
w a t e r s  c o u l d  l e a d  t o  t h e  d e p o s i t i o n  o f  c a lc iu m  c a r b o n a t e  
w h ich  i s  n o t  l e a c h e d  owing t o  r a p i d  r u n o f f  o f  s u r f a c e  w a t e r .
A l th o u g h  t h e s e  l a r g e  t e r m i t e  mounds p roduce  th e  most 
o b v io u s  and l a r g e  s c a l e  l o c a l  v a r i a t i o n s  i n  s o i l  c o m p o s i t i o n  
and s t r u c t u r e ,  o t h e r  t e r m i t e s  and a n t s  a r e  r e s p o n s i b l e  f o r  
r e s o r t i n g  and  moving a l a r g e  amount o f  t h e  t o p s o i l .  On th e  
lo w e r  sandy  v a l l e y  s l o p e s  and on t h e  m a rg in  o f  l a t e r i t e  pave­
m e n t s ,  t h e r e  a r e  o f t e n  l a r g e  numbers o f  s m a l l  mounds abou t  
one f o o t  h i g h .  T h e i r  c h e m ic a l  c o m p o s i t i o n  was not i n v e s t i ­
g a t e d ,  b u t  Nye (1955) m a i n t a i n s  t h a t  t h e  e a r t h  rem ova l  
a c c e l e r a t e s  s o i l  c r e e p  and e n a b l e s  p l a n t s  t o  r e a c h  ’’t h e  
deco m p o s in g  n u t r i e n t s  i n  th e  s u b s o i l " .
1 0 4 .
On t h e  whole  t h e  m i c r o f a u n a l  a c t i v i t y  a p p e a r s  t o  have 
two p r o p e r t i e s  o f  c o n t r a s t i n g  v a l u e  :
( i )  i t  h e l p s  t o  k e e p  t h e  s o i l  f r i a b l e ,  p r e v e n t i n g  r a p i d  
r u n o f f ,  and i n c r e a s i n g  s o i l  m o i s t u r e
( i i )  i t  a c c e l e r a t e s  t h e  d e s t r u c t i o n  o f  v a l u a b l e  o r g a n i c  
mat t  e r  .
Bi o t i c  f a c t o r s  a s s o c i a t e d  w i t h  man:
( i )  G ra z in g
Man i s  r e p l a c i n g  t h e  o r i g i n a l  mammalian f a u n a  by c a t t l e ,  
and t h i s  w ould  a p p e a r  to  r e s u l t  i n  t h r e e  k i n d s  o f  changes  t o  
t h e  s o i l ,  o n ly  t h e  t h i r d  o f  which  has  b een  p r e l i m i n a r i l y  
i n v e s t i g a t e d  by a few c h e m ic a l  a n a l y s e s .
1 .  T h e re  i s  a  l o n g  t e r m  d a n g e r  o f  a  l o s s  o f  an im al  n u t r i e n t s  
t o  t h e  s o i l .  The i n d i g e n o u s  f a u n a  roamed widely and r e t u r n e d  
n u t r i e n t s  t o  t h e  s o i l  i n  t h e  form  o f  manure and dead c a r ­
c a s e s .  C a t t l e  movement i s  c o n t r o l l e d  and most s o i l s  w i l l  
r e c e i v e  n e i t h e r  b e n e f i t .
2 .  T h e re  i s  a l s o  a l o c a l  d a n g e r  o f  i n c r e a s e d  l e a c h i n g  o f  
n u t r i e n t s ,  w h e re v e r  c o n t i n u o u s  t r a m p l i n g  o c c u r s ,  e . g .  a round 
w a t e r  h o l e s  and c a t t l e  d i p s .
3 .  T h e re  i s  a l o c a l  e n r i c h m e n t  o f  t h e  s o i l  w h e re v e r  c a t t l e  
a r e  k e p t  i n  k r a a l s  a t  n i g h t  to  p r o t e c t  them f rom  p r e d a t o r s .  
T h is  i s  i n d i c a t e d  by t h e  a n a l y s i s  o f  t h e  f o l l o w i n g  d a t a :
(a )  f o u r  s u r f a c e  s o i l  s a m p le s  (5 -8 "  d e p t h )  c o l l e c t e d  from 
two ab a n d o n ed  bomas c r o s s e d  d u r i n g  t r a v e r s e s ,  (b)  f o u r  
s u r f a c e  s o i l  s a m p le s  (3" d e p th )  c o l l e c t e d  from a t h i r d  boma. 
The mean v a l u e s  o f  i m p o r t a n t  c o n s t i t u e n t s  f o r  each  g ro u p
o f  s o i l s  a r e  l i s t e d  below w i t h  t h e  mean o f  74 o t h e r  s u r f a c e  
s o i l s  :
T o t a l  E x ch .  
Bases
$  S a t u r a t i o n  
B .E .G .
E x ch .
Ca.
P h o s p h a te
Truog
1 0 .4 8 3 .2 2 .1 301
8 .1 7 0 .3 3 . 1 173
5 . 9 51 .7 2 .9 25
1 0 5 .
T a b le  6 :  The c h e m ic a l  c o m p o s i t i o n  o f  boma and o t h e r  
_______________________ s u r f a c e  s o i l s
S o i l  s am p les
Bomas (a )
Bomas (b)
O t h e r  s u r f a c e  
s o i l s
A l th o u g h  t h e  bomas c o n c e r n e d  had  a l l  been  abandoned  a t  
l e a s t  a y e a r  b e f o r e  s o i l  c o l l e c t i o n ,  t h e  s o i l  a n a l y s e s  i n d i c a t e  
a l o c a l  i n c r e a s e  i n  t o t a l  e x c h a n g e a b le  b a s e s ,  $  s a t u r a t i o n  o f  
t h e  b ase  exch an g e  complex and t h e  p h o s p h a te  T ru o g ,  a l t h o u g h  
t h e  number o f  s a m p le s  i s  no t  s t a t i s t i c a l l y  s i g n i f i c a n t .  How­
e v e r ,  t h e  l o c a l  i m p o r t a n c e  o f  t h e s e  i n c r e a s e s  i s  i l l u s t r a t e d  
g r a p h i c a l l y  i n  F i g .  1 6 .
( i i )  F i r e
I t  was n o t  w i t h i n  t h e  s c o p e  o f  t h e s e  i n v e s t i g a t i o n s  t o  
exam ine t h e  e f f e c t  o f  f i r e  on t h e  s o i l ,  b u t  no d i s c u s s i o n  o f  
th e  s o i l s  o f  t h i s  a r e a  w ould  be co m p le te  w i t h o u t  b r i e f  r e f e r ­
en ce  t o  t h e  p r o b a b l e  d e t r i m e n t a l  e f f e c t  o f  t h i s  f a c t o r .  The 
f o l l o w i r g  p o i n t s  have  b een  made by P h i l l i p s  ( 1 9 3 0 ) ,  Cook ( 1 9 3 9 ) ,  
Jo n e s  ( 1 9 6 3 ) :
(1) Humus f o r m a t i o n  i s  ch e ck e d  by t h e  rem ova l  o f  t h e  v e g e t a t i o n  
co v e r  and t h e  l o s s  o f  c a rb o n  as  smoke; t h i s  i s  i m p o r t a n t
( a )  b e c a u s e  much o f  t h e  n u t r i e n t  c a p i t a l  o f  t h e  e c o s y s te m  
i s  i n  t h e  humus and i t  a c t s  as  a b ase  exchange  a b s o r b i n g  
co m p lex ,  (b)  i t  forms a w a t e r  r e s e r v e .
(2) N i t r o g e n  i s  l o s t
(3)  'lemoval o f  t h e  v e g e t a t i o n  c o v e r  l e a d s  t o  i n c r e a s e d  
i n s o l a t i o n ,  i n c r e a s e d  s o i l  t e m p e r a t u r e s  and e v a p o r a t i o n ,  
and i n c r e a s e d  l e a c h in g  o f  s o l u b l e  n u t r i e n t s .
I t  a p p e a r s  t h a t  t h e  e f f e c t  o f  man w i t h i n  r e c e n t  t im e s  h as  
b ee n  t o  g e n e r a l l y  d e p l e t e  t h e  n u t r i e n t  r e s e r v e s  which  a r e
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a l r e a d y  low a s  a r e s u l t  o f  c o n t i n u e d  w e a t h e r i n g  o v e r  m i l l i o n s  
o f  y e a r s ,  and  to  l o c a l l y  i n c r e a s e  t h e  c o m p le x i ty  o f  t h e  s o i l  
m o sa ic  by i n t e n s e  c a t t l e  t r a m p l i n g  and m a n u r in g .  The 
i n d i g e n o u s  f a u n a  and  man a r e  i m p o r t a n t  f o r c e s  i n  t h e  dynam ics 
o f  s o i l  d e v e l o p m e n t ,  c a u s i n g  l o c a l  v a r i a t i o n s  w i t h i n  t h e  
g e n e r a l  p a t t e r n  of  s o i l  t y p e s .
D i s c u s s i o n :
The b a s e  s t a t u s  of s o i l s  no t  a s s o c i a t e d  w i t h  t e r m i t e  
mounds o r  r e c e n t ,  heavy c a t t l e  m anur ing  i s  low .  The mean 
v a l u e  f o r  74 sam p les  i s  5 .8 9  m . e a n d  o f  t h e s e  sam p les  o n ly  
s i x  had  b a s e s  t o  t h e  t o t a l  v a lu e  o f  o v e r  10 m.e The mean
v a l u e  o f  t h e  ex c h an g e  c a p a c i t y  o f  t h e s e  s o i l s  i s  1 0 .6 2  m . e . $ ,  
and $  s a t u r a t i o n  o f  t h e  b a s e  exchange  complex i s  o n ly  5 1 .6 5 $ .
I f  t h e s e  a n a l y s i s  r e s u l t s  a r e  a t  a l l  r e p r e s e n t a t i v e  o f  t h e  
a v a i l a b i l i t y  o f  n u t r i e n t s  to  p l a n t s ,  i t  may be conceded  t h a t  
t h i s  a p p a r e n t l y  p o o r  s u p p ly  o f  n u t r i e n t s  may a f f e c t  fa )  t h e  
d e n s i t y  of  t h e  v e g e t a t i o n ,  (b)  t h e  s p e c i e s  c o m p o s i t i o n .
(a )  The main  l i n e  of  e v i d e n c e  i n  f a v o u r  of  t h i s  h y p o t h e s i s  i s  
t h e  p r e s e n c e  o f  t h i c k e t s  on t e r m i t e  mounds when t h e  s u r r o u n d ­
ing  v e g e t a t i o n  i s  more o pen .  The s o i l s  o f  t e r m i t e  mounds 
have  a  r e l a t i v e l y  h i g h  $  s a t u r a t i o n  o f  t h e  b ase  exchange 
com plex ,  h i g h  b ase  s t a t u s ,  c a l c iu m  c o n t e n t  and p h o sp h a te  
t r u o g .  These  a r e  a l l  h i g h  r e g a r d l e s s  o f  w h e th e r  or not  
t h e r e  i s  v e g e t a t i o n  on th e  mounds,  so i t  i s  known t h a t  t h i s  
i s  n o t  a  r e s u l t  o f  t h e  v e g e t a t i o n ,  b u t  i s  i n h e r e n t  i n  t h e  
s o i l s .  Murray (1938) h a s  s t a t e d  t h a t  t h e s e  " f e r t i l e  con­
s t i t u e n t s  a p p e a r  u n a v a i l a b l e  t o  p l a n t s  owing to  t h e i r  
c h e m ic a l  c o m b i n a t i o n s " ,  b u t  t h e s e  i n c r e a s e s  may i n d i c a t e  
some i n c r e a s e  i n  a v a i l a b l e  n u t r i e n t s ,  and i n  t h e  c a s e  o f  
p h o s p h a t e  t h i s  seem s d e f i n i t e l y  t h e  c a s e .  B i r c h  (1952) 
h a s  found  t h a t  p h o s p h a te  a v a i l a b i l i t y  i s  d i r e c t l y  r e l a t e d  
t o  t h e  p e r c e n t a g e  s a t u r a t i o n  o f  t h e  b ase  exchange  complex 
which i s  u s u a l l y  h i g h  i n  t e r m i t e  mounds.
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H esse  (1955)  a l s o  found t h a t  i f  t h e r e  i s  an i n c r e a s e  i n  
c a l c i u m ,  w h ic h  t h e r e  i s  i n  t h e s e  mounds, t h e r e  i s  an 
i n c r e a s e  i n  a l l  t y p e s  o f  p h o s p h a t e ,  and t h e  minimum f i x a ­
t i o n  o f  a v a i l a b l e  p h o s p h a t e  t a k e s  p l a c e  a t  pH 7 - 7 . 5 ,  a 
d e g r e e  o f  a l k a l i n i t y  o n ly  o b t a i n e d  i n  t e r m i t e  mounds.
As p h o s p h a te  i s  g e n e r a l l y  d e f i c i e n t  i n  t h i s  a r e a  (H a r ro p  
1960) i t s  l o c a l  i n c r e a s e  i n  t e r m i t e  mounds must be a 
f a v o u r a b l e  f a c t o r  t o  p l a n t  g r o w th .
T h e re  i s ,  h o w ev e r ,  s t r o n g  c o u n t e r  e v i d e n c e  i n  t h a t  t h i c k e t  
g r o w th  i s  found  beyond t h e  l i m i t s  o f  t e r m i t e  mounds on some 
r i d g e  s o i l s  , i n d i c a t i n g  t h a t  th e  h i g h e r  n u t r i e n t  s t a t u s  o f  
t e r m i t e  mounds i s  n o t  a n e c e s s a r y  p r e r e q u i s i t e  to  t h i c k e t  
g r o w t h .  A lso  i n  v a l l e y  t e r m i t e  mounds, i n c r e a s e d  n u t r i e n t s  
may be an  a d d i t i o n a l  f a v o u r a b l e  f a c t o r ,  bu t  w e l l  a e r a t e d  
s o i l s  and f a v o u r a b l e  m o i s t u r e  r e l a t i o n s h i p s  may be t h e  g o v e rn ­
in g  f a c t o r s  e n a b l i n g  t h i c k e t  g r o w t h .
Some th ic k e t -w ^ o o d la n d  o c c u r s  on s t e e p ,  r e l a t i v e l y  r e c e n t l y  
e r o d e d  s l o p e s  w h i c h , f rom  e v i d e n c e  i n  R h o d e s ia  and B r a z i l ,
(Cole 1 960 ;  1963) may h av e  r e l a t i v e l y  f e r t i l e  s o i l s .  I t  
seems l i k e l y ,  h o w e v e r ,  t h a t  o t h e r  f a c t o r s  may a l s o  l e a d  to  
t h i s  l o c a t i o n ,  t h e  t h i c k e t s  s u r v i v i n g  as  a r e s u l t  o f  t h e s e  
s i t e s  b e in g  u n d e s i r a b l e  f o r  c u l t i v a t i o n  o r  p a s t u r e ,  and t h e r e ­
f o r e  b e i n g  n e i t h e r  f e l l e d  o r  burned*
(b)  The most  c o g e n t  e v i d e n c e  f o r  t h e  p o o r  n u t r i e n t  s t a t u s  o f  
s o i l s  l i m i t i s ^ i n g  t h e  d i s t r i b u t i o n  o f  c e r t a i n  p l a n t s ,  i s  t h e i r  
l o c a l  i n c r e a s e  i n  w e l l  manured  c a t t l e  k r a a l s .  I n  C h ap te r  1 1 ,  
d e t a i l s  a r e  g i v e n  o f  s e v e r a l  g r a s s e s  w h ich  l o c a l l y  i n c r e a s e  
i n  k r a a l s , and have  been  shown e x p e r i m e n t a l l y  t o  have  
i n c r e a s e d  g row th  as a r e s u l t  o f  a p p l i c a t i o n  o f  p h o sp h a te  
a n d / o r  n i t r o g e n .  These  two n u t r i e n t s  a r e  e i t h e r  d e f i c i e n t  
o r  f l u c t u a t i n g  i n  t h e  s u r r o u n d i n g  s o i l s ,  and i t  seems 
p o s s i b l e  t h a t  t h i s  i s  one f a c t o r  l i m i t i n g  t h e  c o m p e t i t i v e  
v a l u e  o f  t h e s e  g r a s s e s  i n  t h e  n a t u r a l  g r a s s l a n d  o f  t h e  r a n c h .
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I n  c o n t r a s t ,  i t  would a p p e a r  t h a t  p l a n t s  g ro w in g  i n  t h e  
g r a s s  s a v a n n a  on l a t e r i t e  pavem ents  must have r e l a t i v e l y  low 
n u t r i e n t  r e q u i r e m e n t s ,  and th e  c h e m ic a l  c o m p o s i t i o n  o f  t h e s e  
s o i l s ,  a s  w e l l  a s  t h e i r  d e p t h  and  m o i s t u r e  r e l a t i o n s h i p s ,  may 
be i n f l u e n c i n g  t h e  c o m p o s i t i o n  o f  t h e  g r a s s l a n d  f l o r a .  I t  
i s  q u i t e  c e r t a i n  t h a t  t h e r e  i s  no a c c u m u l a t i o n  o f  n u t r i e n t s  
a t  d e p t h ,  as ch e m ic a l  a n a l y s i s  o f  d i f f e r e n t  d e p t h  s o i l s  above 
t h e  l a t e r i t e ,  ( T a b le  4 ,  p . 100) showed a  s i g n i f i c a n t  d e c r e a s e  
i n  t o t a l  e x c h a n g e a b l e  b a s e s  and $  s a t u r a t i o n  o f  t h e  b ase  
ex c h an g e  com plex  w i th  i n c r e a s e d  d e p t h  o f  s o i l  ( J o n c k e e r e ’ s 
T rend  T e s t ;  J o n c k e e r e  1 9 5 4 ) .
L a n g d a le -B ro w n  (1957) s u g g e s t e d  t h a t  L o u d e t i a  a r u n d i n a c e a  
p r e v a i l s  on s o i l s  o f  low c a l c i u m  c o n t e n t ,  b u t  t h e r e  i s  no 
e v i d e n c e  f rom  th e  s u r f a c e  s o i l s  c o l l e c t e d  i n  t h e  r a n c h  t o  
s u p p o r t  t h i s  v i e w .  L o u d e t i a  g e n e r a l l y  p r e d o m in a te s  on th e  
l a t e r i t i c  r i d g e s  on s o i l  Type I ,  where t h e  c a l c i u m  c o n t e n t  i s  
r e l a t i v e l y  h i g h e r  t h a n  i n  t h e  s o i l s  o f  Type I I I  where 
H y p a r r h e n i a  s p e c i e s  o f t e n  d o m in a te  t h e  g ro u n d  f l o r a .
The a u t h o r  has  q u e r i e d  w h e th e r  t h e  h i g h  p r o p o r t i o n  o f  
l e g u m in o u s  p l a n t s  i n  t h e  r a n c h  may be a r e s u l t  o f  them h a v in g  
a c o m p e t i t i v e  a d v a n t a g e ,  i f  t h e y  ca n  f i x  n i t r o g e n  i n  s o i l s  
whose n i t r o g e n  c o n t e n t  i s  t h o u g h t  t o  f l u c t u a t e  s e a s o n a l l y .  
(S im pson  1 9 6 1 ) .  When t h e  f a m i l i e s  a r e  l i e  t e d  i n  d e s c e n d in g  
o r d e r  i n  te rm s  o f  number of  g e n e r a  and s p e c i e s , t h e  P a p i l i o n -  
a c e a e  a r e  t h i r d  i n  number o f  g e n e r a ,  and i f  c o n s i d e r e d  w i th  
t h e  M im osaceae ,  the  Leguminous p l a n t s  a r e  r e p r e s e n t e d  by t h e  
l a r g e s t  number o f  s p e c i e s .  The p l a n t  c o l l e c t i o n  i s  i n c o m p le t e  
and t h e r e f o r e  n o t  e n t i r e l y  r e p r e s e n t a t i v e ,  b u t  i t  i s  d o u b te d  
w h e th e r  f u r t h e r  c o l l e c t i o n  would r a d i o a l l y  a f f e c t  t h e s e  p r o ­
p o r t i o n s  .
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F am i ly  No. G en e ra  No. S p e c i e s
Gr amine ae 27 54
G om posi tae  20 36
P a p i l i o n a c e a e  17 54
L a b i a t a e  11 11
E u p h o r b i a c e a e  11 19
G y p e ra c e a e  9 20
Mimosaceae 4 10
M imosaceae +
P a p i l i o n a c e a e  21 65
The p l a n t s  w ere  n o t  exam ined  f o r  n o d u l e s ,  how ever ,  and
t h e  p r e s u m p t i o n  t h a t  t h e y  have symbiotic  n i t r o g e n  f i x i n g
b a c t e r i a  does  n o t  a p p e a r  t o  be back ed  up by e x t e n s i v e  e v i d e n c e  
e l s e w h e r e  o f  th e  a c t u a l  o c c u r r e n c e  o f  b a c t e r i a l  n o d u le s  on 
t h e s e  p l a n t s .
G o n c l u s i o n :
On t h e  whole i t  a p p e a r s  t h a t  t h e  c h e m ic a l  c o m p o s i t i o n
of  t h e  s o i l  i s  n o t  a p r im e  f a c t o r  l i m i t i n g  t h e  d e n s i t y  o f
t h e  v e g e t a t i o n ,  a l t h o u g h  t h e  l o c a l  i n c r e a s e  i n  n u t r i e n t s  i n  
t e r m i t e  mounds may be an  a d d i t i o n a l  f a c t o r  f a v o u r i n g  t h i c k e t  
g r o w t h .
T h e re  i s  e v i d e n c e ,  h o w ev e r ,  t h a t  changes  i n  t h e  com posi­
t i o n  o f  t h e  v e g e t a t i o n  f o l l o w i n g  l o c a l  heavy m anur ing  a r e  a 
d i r e c t  r e s u l t  o f  t h e  l a t t e r .  T h i s  i n d i c a t e s  t h a t  t h e  poor 
n u t r i e n t  s t a t u s  o f  t h e  s o i l  may be a  l i m i t i n g  f a c t o r  i n  t h e  
d i s t r i b u t i o n  o f  s p e c i e s  which  c o u ld  o t h e r w i s e  grow i n  t h e  a r e a .
I n v e s t i g a t i o n s  t e n d  t o  i n d i c a t e ,  h o w ev e r ,  t h a t  t h e  t y p e  
o f  v e g e t a t i o n  may a l s o  be o f  p r im e im p o r ta n c e  i n  i n f l u e n c i n g  
t h e  ch e m ic a l  c o m p o s i t i o n  o f  t h e  s o i l .
The g e n e r a l  c o n c l u s i o n  i s  t h a t  w h a te v e r  changes  man h as  
w ro u g h t  i n  r e c e n t  c e n t u r i e s ,  i t  a p p e a r s  t h a t  e .daphic f a c t o r s  
a r e  s t i l l  i n f l u e n t i a l  i n  t h e  g e n e r a l  p a t t e r n  and c o m p o s i t i o n  
o f  t h e  v e g e t a t i o n .  S o i l  m o i s t u r e  r e l a t i o n s h i p s  a r e  o f  pr ime
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i m p o r t a n c e ,  i n f l u e n c i n g  t h e  d i s t r i b u t i o n  o f  i n d i v i d u a l  s p e c i e s ,  
a s s o c i a t i o n s  o f  s p e c i e s  and p h y s io g n o m ic  t y p e s .  S o i l  d e p t h  
i s  l o c a l l y  an i n f l u e n t i a l  f a c t o r  and t h e  ch e m ic a l  c o m p o s i t i o n  
o f  t h e  s o i l  a p p e a r s  t o  l i m i t  t h e  c o m p e t i t i v e  v a lu e  o f  c e r t a i n  
p l a n t s .
I n  many c a s e s ,  h o w ev e r ,  i t  a p p e a r s  t h a t  i n d i v i d u a l  
s p e c i e s ,  a s s o c i a t i o n s  o f  s p e c i e s  and v e g e t a t i o n  t y p e s  a r e  n o t  
as  w i d e s p r e a d  o r  u n i f o r m  i n  d i s t r i b u t i o n  as t h e  s o i l  c o n d i t i o n s  
w ould  a p p e a r  t o  a l l o w .  O th e r  f a c t o r s  a r e  im p in g in g  on them 
and  c o m p l i c a t i n g  t h e  p a t t e r n .
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C h a p t e r  8 :  A n th r o p o g e n ic  f a c t o r s  I .
H i s t o r i c a l  P e r s p e c t i v e
C u l t i v a t i o n  a p p e a r s  t o  have  been  a r e l a t i v e l y  u n im p o r t ­
a n t  f a c t o r  u n t i l  t h i s  c e n t u r y ,  b u t  f i r e  and g r a z i n g  have  p r e ­
v a i l e d  f o r  many c e n t u r i e s  and i n  o r d e r  to  a i d  an  a s s e s s m e n t  
o f  t h e  im p a c t  o f  t h e s e  p r o c e s s e s  t h e i r  h i s t o r y  i n  t h i s  a r e a  
i s  r e v i e w e d  a s  f a r  as  p o s s i b l e .
The u se  o f  f i r e  :
A c c o rd in g  t o  B i s h o p  & P osnansky  (1960) i t  i s  p o s s i b l e  
t h a t  " h a n d - a x e  u s e r s  d i d  n o t  know th e  u se  o f  f i r e "  i n  t h e  
P l e i s t o c e n e , bu t  some 5 0 ,0 0 0  y e a r s  ago i t  was p r o b a b l y  b e in g  
u sed  f o r  h u n t i n g  game and g a t h e r i r g  honey ( O l i v e r  & Page 1 9 6 3 ) .  
W i th  t h e  i n t r o d u c t i o n  o f  a g r i c u l t u r e  and i r o n  s m e l t i n g  f i r e  
must  l a t e r  h a v e  been  u s e d  more i n t e n s i v e l y  and r e g u l a r l y  f o r  
v e g e t a t i o n  c l e a r a n c e ,  and s i n c e  th e  i n v a s i o n  o f  p a s t o r a l i s t s , 
may be i n  th e  t h i r t e e n t h  c e n t u r y ,  ( B e a t t i e  1960) f i r e  h a s  
u n d o u b te d ly  been  a  f r e q u e n t  f a c t o r  a f f e c t i n g  th e  v e g e t a t i o n .
Pas t o r  a l i s t s  b u rn  t h e  v e g e t a t i o n  w i t h  t h e  e x p r e s s  p u rp o se  
o f  p r e v e n t i n g  bush  e n c ro a c h m e n t  and o b t a i n i n g  an e a r l y  f l u s h  
o f  g r a s s  g r o w th  ( p .  ) ,  and t h e  v e g e t a t i o n  may be b u rn ed  up
to  t h r e e  t im e s  a y e a r .  F i r e s  v a r y  eno rm ous ly  i n  t h e i r  
i n t e n s i t y  and e x t e n t  and  u n d e r p o p u l a t e d  r e g i o n s  may r e m a in  
u n to u c h e d  by f i r e  f o r  v a r i a b l e  l e n g t h s  o f  t i m e .  N e v e r t h e l e s s ,  
t h e r e  i s  no d oub t  t h a t  t h e  v e g e t a t i o n  o f  t h i s  r e g i o n  h a s  been 
b u rn e d  -  c o n t i n u o u s l y  f o r  s e v e r a l  h u n d re d  y e a r s  and t h e  
i n f l u e n c e  o f  f i r e  i n  m a i n t a i n i n g  an o p en  v e g e t a t i o n  c o v e r  has  
b ee n  w e l l  d e m o n s t r a t e d  by c h a n g es  i n  E u ro p e a n  p o l i c y  d u r i n g  
t h i s  c e n t u r y .  From 1914-1924  l a t e  b u r n in g  o f  t h e  v e g e t a t i o n  
was a d v o c a t e d ,  and i t  i s  r e p o r t e d  t h a t  t h e  v e g e t a t i o n  o f  much 
of  Bunyoro  was " l i g h t l y  b u s h e d " I n  1924 th e  A g r i c u l t u r a l
1 .  T s e t s e  C o n t r o l  D e p t .  V o l .  I I ,  d e t a i l s  i n  b i b l i o g r a p h y .
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d e p a r t m e n t  a d v o c a t e d  a  p o l i c y  o f  e a r l y  b u r n in g  as  a p r e ­
c a u t i o n a r y  m e a su re  a g a i n s t  s o i l  e r o s i o n  and r i n g  f i r i n g  o f  
t h e  g r a s s  d u r i r g  h u n t i n g  was p r o h i b i t e d .  E a r l y  i n  t h e  d ry  
s e a s o n  f i r e s  can  o n ly  be p a t c h y  and weak,  and a f t e r  20 y e a r s  
t h i s  f a c t o r ,  t o g e t h e r  w i t h  a r e d u c t i o n  i n  g r a z i n g  ( p . h L  ) i s  
r e p o r t e d  t o  h av e  c a u s e d  th e  a r e a  t o  "become c o v e re d  w i t h  
d e n s e  bush"  I n  1956 th e  T s e t s e  C o n t r o l  D e p a r tm en t  was
a d v o c a t i n g  a  r e t u r n  to  l a t e  b u r n in g  p r a c t i c e ,  i n  o r d e r  t o  
d e c r e a s e  t h e  d e n s i t y  o f  th e  v e g e t a t i o n  and i n c r e a s e  t h e  
a v a i l a b l e  a r e a  o f  g r a z i n g .
P a s t  v a r i a t i o n s  i n  g r a z i n g  p r e s s u r e :
( a) Game :
H erds  o f  e l e p h a n t  and b u f f a l o  a r e  known to  have  s e a s o n ­
a l l y  m i g r a t e d  n o r t h - s o u t h  a c r o s s  t h e  r a n c h  a r e a  u n t i l  r e c e n t
2
t i m e s  and s m a l l e r  game, i n c l u d i n g  h a r t e b e e s t ,  w a te r  buck ,  
Uganda k o b ,  r e e d  b u ck ,  bush b u ck ,  o r i b i ,  d u i k e r  and w ar thog  
were common. The number o f  game must h ave  v a r i e d  s e a s o n a l l y  
and as  a r e s u l t  o f  o r g a n i s e d  h u n t i n g ,  b u t  game p r e s s u r e  must 
have  been  a r e l a t i v e l y  s t a b l e  f a c t o r  u n t i l  t h e  E u ro p e an s  
i n t r o d u c e d  f i r e a r m s  and  d i s e a s e s  s u c h  as  r i n d e r p e s t .  The 
f i r s t  r e c o r d e d  o u t b r e a k  o f  th e  l a t t e r  was i n  S o m a l i l a n d  i n  
1 8 8 9 .  I t  r e a c h e d  Uganda i n  t h e  same y e a r  and L u g a rd  r e ­
p o r t e d  t h a t  many s p e c ie  s w ere  p r a c t i c a l l y  e x t e r m i n a t e d ,  and 
t h a t  e a s t  of th e  r a n c h  " h u n d re d s  o f  dead  kob were  l y i n g  i n  
one p l a i n  n e a r  the r i v e r  May an j a  i n  S i n g o " . (Met tarn 1 9 3 7 ) .
More r e c e n t l y  t h e  u se  of f i r e a r m s  has  had an ev en  more 
d e v a s t a t i n g  e f f e c t .  By th e  1920s t h e  developm ent  o f  r o a d  
c o m m u n ic a t io n s  and e x p l o i t a t i o n  of i v o r y  began  t o  i n c r e a s i n g l y  
r e s t r i c t  t h e  numbers  and t h e  movement o f  e l e p h a n t  ( R o b e r t s o n  
1 9 6 3 ) ,  b u t  th e  f i n a l  blow t o  t h e  game o f  t h i s  r e g i o n  came i n  
1 9 5 1 .  S y s t e m a t i c  h u n t i n g  o f  b u f f a l o  and bush p ig  and n e a r l y
1 .  T s e t s e  C o n t r o l  D e p t . ,  d e t a i l s  i n  b i b l i o g r a p h y . (vo«*ii.)
2. T s e t s e  C o n t r o l  D ep t ,^B ernacca ,  map C .1 9 .
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a l l  t h e  u n g u l a t e s  was t h e n  u n d e r t a k e n  i n  B u r u l i ,  B unyoro ,  
( i n c l u d i n g  th e  r a n c h  a r e a )  i n  o r d e r  to e l i m i n a t e  t h e  food  
s u p p ly  o f  t h e  t s e t s e  f l y .  D u r in g  1 9 6 0 - 6 2 ,  some 5 ,857  h ead  
o f  game were s h o t ,  i . e .  a p p r o x .  s e v e n  a n i m a l s  p e r  s q u a r e  
m i l e ,  a f t e r  h u n t i n g  h ad  a l r e a d y  b e e n  i n  p r o g r e s s  f o r  n in e  
y e a r s .  The r e l a t i v e  p r o p o r t i o n  o f  a n im a l s  k i l l e d  i n  t h i s  
t h r e e - y e a r  p e r i o d  a r e  g i v e n  i n  t h e  t a b l e  be low .
T a b le  7 :  A nim als  k i l l e d  i n  3 . Ë .  B u n y o ro ,  1 9 6 0 - 6 2 :
( T o t a l  k i l l  o f  5 ,8 5 7  head  o f  game)
( i )  S m a l l  h e r b i v o r e s
Bush buck 4 6 . 7 $  o f  t h e  t o t a l  k i l l s
W arthog  1 6 .9 $  " " " "
D u ik e r  1 3 . 8 $  " " " "
Bush p i g  9 .2 $  " " " "
Reed buck 8 . 3 $  " " " "
( i i )  L a r g e r  h e r b i v o r e s
B u f f a l o  4 . 6 $  o f  t h e  t o t a l  k i l l s
J a c k s o n ’ s )
H a r t e b e e s t  ) 0 . 4 $  " " " "
W a te rb u ck  )
T h is  d o e s  no t  mean t h a t  th e  a r e a  i s  c o m p le t e ly  d e v o id
o f  game. Some o f  t h e  r a r e r  s m a l l  h e rb iv o re s ,  e . g .  t h e  
s i t u t u n g a  and the  Uganda kob were n o t  s h o t , a  few h ip p o p o ta m i  
s t i l l  f r e q u e n t  t h e  Kafu r i v e r ,  and a h e r d  o f  e l e p h a n t  s t i l l  
r e g u l a r l y  v i s i t s  t h e  w e s t e r n  a r e a  o f  t h e  r a n c h  beyond K a t -  
e i r e w e .  M o r t a l i t y  was a l s o  n o t  propoi%tional  t o  d e n s i t y  o f  
s p e c i e s ,  th e  e l u s i v e  d u i k e r  and bush  p i g ,  f o r  e x am p le ,  a r e  
d i f f i c u l t  to  s h o o t .  N e v e r t h e l e s s  th e  s e v e r e  r e d u c t i o n  i n  
game r e p r e s e n t s  t h e  r e d u c t i o n  i n  i n t e n s i t y  o f  an im p o r t a n t  
b i o t i c  f a c t o r  which i s  n o t  r e p l a c e d  by th e  i n t r o d u c t i o n  o f  
more c a t t l e  f o r  t h e  f o l l o w i n g  r e a s o n s :
( i )  Some a r e a s  o f  th e  r a n c h  a r e  no l o n g e r  g r a z e d ,  a s  game 
c o l l e c t i v e l y  g r a z e d  a w id e r  a r e a  t h a n  i s  a t  p r e s e n t  
u t i l i s e d  by c a t t l e .
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( i i )  Game i n d i v i d u a l l y  roamed o v e r  a  w id e r  a r e a  t h a n  c a t t l e ,  
a  f a c t o r  which  may have b een  i m p o r t a n t  i n  p l a n t  d i s ­
t r i b u t i o n .  I t  h a s  b ee n  p o s t u l a t e d ,  f o r  e x a m p le ,  t h a t  
p l a n t s  w i th  heavy f r u i t s ,  e . g .  Butyrosperm um  paradoxum 
and  P i l i o s t i g m a  t h o n n i n g i i  may be a t  l e a s t  p a r t i a l l y  
d e p e n d e n t  on game f o r  t h e i r  d i s p e r s a l .  ( K i l l i c k  1959) 
The f r u i t s  o f  Tamari n d u s  i n d i c u s , A c a c i a  s i e b e r i a n a  and 
B o r a s s u s  a e th io p u m  a r e  known to  be e a t e n  by e l e p h a n t  
(Lamprey 1963 ;  B u r t t  1929) and B u r t t  h a s  r e p o r t e d  s e e d s  
o f  Bor a s su s  palm g e r m i n a t i n g  i n  e l e p h a n t  dung .  A par t  
f ro m  d i s p e r s i n g  s e e d s  i t  h a s  a l s o  b een  s u g g e s t e d  t h a t  
h eav y  game may a i d  p l a n t  e s t a b l i s h m e n t  by b u r y i n g  s e e d s  
by t h e i r  h o o f  a c t i o n  i n  w e l l  manured g ro u n d  ( M i t c h e l l  
1961)
( i i i )  Some p l a n t s  e a t e n  by game may n o t  be g r a z e d  by c a t t l e .
D i f f e r e n t  u n g u l a t e s  a r e  known to  s e l e c t  d i f f e r e n t  t y p e s  
o f  fo o d  and u se  d i f f e r e n t  f e e d i n g  l e v e l s  i n  t h e  v e g e t a -  
i o n ,  and  have  been  c l a s s i f i e d  a c c o r d i n g  t o  w h e th e r  th e y  
a r e  p r i m a r i l y  g r a s s  e a t e r s ,  b ro w s e r s  o r  m ixed  f e e d e r s .  
I n  t h e  T a n g i r e  game r e s e r v e  i n  T a n z a n i a ,  f o r  exam ple ,  
i t  was e s t i m a t e d  t h a t  g r a s s e s  c o n s t i t u t e d  o v e r  90$ o f  
t h e  fo o d  o f  w a te r b u c k  and b u f f a l o ,  83$ o f  t h e  fo o d  o f  
w a r t h o g ,  and o n ly  13$ o f  t h e  fo o d  e a t e n  by elephant;^ 50$ 
o f  whose fo o d  was f rom  t r e e s .  (Lamprey 1963) Now t h a t  
t h i s  v a r i e t y  o f  consum ers  has  b ee n  r e d u c e d  and on ly  
r e p l a c e d  by c a t t l e ,  i t  must be presum ed t h a t  t h e  com­
p o s i t i o n  of th e  v e g e t a t i o n  i s  i n e v i t a b l y  a f f e c t e d  by 
t h e  c h a n g e .
( b) C a t t l e  :
C a t t l e  h a v e  p r o b a b l y  g r a z e d  th e  p r e s e n t  r a n c h  a r e a  f o r  
n e a r l y  600 y e a r s ,  from t h e  t im e  o f  t h e i r  i n t r o d u c t i o n  by t h e
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i n v a d i n g  Bahima, u n t i l  t h e i r  d e v a s t a t i o n  s i n c e  t h e  a d v e n t  o f  
t h e  E u ro p e a n .  C a t t l e  t r a d i t i o n a l l y  " h e l d  an i m p o r t a n t  p l a c e  
i n  t h e  l i f e  o f  t h e  p e o p l e "  ( B a k e r ,  1954) and K a m u ra s i ’ s h e r d s  
were p r o b a b l y  in  t h e  a r e a  when he met Speke and l a t e r  B a k e r ,  
n e a r  t h e  mouth o f  t h e  K a fu .  D i s e a s e  and war p e r i o d i c a l l y  
c a u s e d  m o r t a l i t y ,  f o r  exam ple  i n  t h e  r e i g n  o f  Mukama Chwa I ,  
p o s s i b l y  about  1 6 3 0 ,  " t h e r e  was s i c k n e s s  amongst t h e  c a t t l e  
which was c a l l e d  ’ Kyeyo’ , and i t  d e s t r o y e d  th e  h e r d s . "  (K.W. 
1 9 3 6 ) .  I n  g e n e r a l ,  ho w ev e r ,  t h e  Banyoro  were  d e s c r i b e d  as  
b e i r g  " w e a l t h y  i n  c a t t l e "  (K.W. 1936) and  t h e  p r e s e n t  r a n c h  
a r e a  was p r o b a b l y  e x t e n s i v e l y  g r a z e d .
I t  was th e  a r r i v a l  o f  t h e  f i r s t  E u r o p e a n s ,  Speke and 
G r a n t ,  i n  1 8 6 2 ,  w h ich  h e r a l d e d  s e r i o u s  d e v a s t a t i o n  o f  t h e  
c a t t l e ,  by d i s e a s e  and w a r . F i r s t l y ,  t h e  r i n d e r p e s t  e p id e m ic ,  
i n  1 8 8 9 ,  c a u s e d  a  c a t t l e  m o r t a l i t y  o f  g e n e r a l l y  over  90$.
Lug a r d  r e p o r t e d  t h a t  " n e v e r  b e f o r e  i n  t h e  memory of  man, o r  
by th e  v o i c e  o f  t r a d i t i o n ,  have  c a t t l e  d i e d  i n  such  v a s t  
n u m b e r s " .  (M et tam , 1 9 3 7 ) .
Only a few y e a r s  l a t e r  war p r e v a i l e d  i n  n o r t h e r n  Bunyoro 
from 1894 to  1 8 9 9 .  K a b e re g a ,  k in g  o f  Bunyoro ,  was a t  war 
w i t h  t h e  B r i t i s h  and t h e  Baganda ,  r e s u l t i n g  i n  f u r t h e r  l o s s e s  
o f  c a t t l e  f rom  l o o t i n g  by Baganda and d i s p e r s a l  to  s a f e r  
p a r t s  o f  th e  c o u n t r y .  (D u n b a r ,  1 9 6 0 ) .  I n  1914 some o f  t h e  
r e m a i n i n g  c a t t l e  were i n f e c t e d  by b o v in e  t r y p a n o s o m i a s i s  i n  
t h e  r e g i o n  o f  M a s in d i  P o r t ,  and 1 ,5 4 0  c a t t l e  d i e d  d u r in g  t h e  
p e r i o d  A p r i l  1914 -  March 1 9 1 5 .  (Ann. R e p t , N. P ro v in c e  1914-15)  
I n  1928 a n o t h e r  o u t b r e a k  o f  r i n d e r p e s t  t h r e a t e n e d  t h e  c a t t l e  
a n d ^  5 a t t e m p t s  t o  p r e v e n t  t h e  s p r e a d  o f  t h e  d i s e a s e  l e d  to  
w orse  d i s a s t e r .  A d e f e c t i v e  v a c c i n e  was u s e d  c a u s i n g  25-30$  
m o r t a l i t y .  ( B e a t t i e ,  1 9 6 0 ) .  The s u r v i v i n g  c a t t l e  weakened 
and f u r t h e r  m o r t a l i t y  o f  1 5 -2 0 $  r e s u l t e d  from l a t e n t  b o v in e  
t r y p a n o s o m i a s i s . By t h e  end o f  1928 t h e r e  were o n ly  4 ,5 1 5
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h ea d  o f  c a t t l e  i n  t h e  whole  o f  B unyoro .  (Ann. Rept  Bunyoro 
D i s t r i c t  1 9 2 6 ) .  I n  t h e  1 9 3 0 s  t h e  number t e m p o r a r i l y  i n c r e a s e d  
t o  n e a r l y  1 0 ,0 0 0  (Ann. R ep t  Bunyoro D i s t r i c t  1936) bu t  t h e  
i n f l u x  o f  t s e t s e  f l i e s  was t h e n  an im m inent  d a n g e r .
E a r l y  t r a v e l l e r s  i n  Uganda d e s c r i b e d  the  c o u n t ry  as  
r e l a t i v e l y  f r e e  o f  t s e t s e  f l i e s  ( R o b e r t s o n  & B e r n a c c a ,  1 9 5 8 ) ,  
bu t  c o r r e s p o n d e n c e  i n  t h e  f i l e  of t h e  T s e t s e  C o n t r o l  D ep t ,  
i n d i c a t e s  the  i n c r e a s e d  s p r e a d  o f  t h e  f l y  a t  th e  b e g i n n i n g  
o f  t h i s  c e n t u r y .  C a t t l e  and  dogs  d i e d  b e tw een  1908 and 
1914 a t  K ib a n g y a ,  on t h e  M a s in d i -K am p a la  r o a d  N .E .  o f  t h e  
p r e s e n t  r a n c h ,  and  i n  1912 "one  c o u ld  n o t  c y c l e  a lo n g  t h e  
Bunyoro s e c t i o n  o f  t h e  N a k a s o n g a la  r o a d  w i th o u t  a  v e i l  o v e r  
ones  h e lm e t  and g l o v e s  on b e c a u s e  o f  ’ f l y ’ " N e v e r t h e l e s s  
i n  1915 a  mule t r a c k  was s t i l l  m a i n t a i n e d  a lo n g  t h i s  r o a d  
and d u r i n g  t h e  t e e n s  " t h e r e  was a b i g  c a t t l e  p o p u l a t i o n  a lo n g  
t h e  Kafue  f l a t s  i n  B u n y o ro " .  But c o n t i n u e d  o u t b r e a k s  o f  
d i s e a s e ,  and  o r g a n i s e d  h u n t i n g  o f  game g e n e r a l l y  r e d u c e d  
g r a z i n g  p r e s s u r e ,  and t h i s ,  t o g e t h e r  w i t h  a r e d u c t i o n  i n  
b u r n i n g ,  c a u s e d  t h e  v e g e t a t i o n  t o  t h i c k e n  p r o v i d i n g  an i d e a l  
h a b i t a t  f o r  t h e  t s e t s e  f l y .  C o n s e q u e n t l y ,  when " t h e  n e x t  
wave o f  t s e t s e  e x t e n s i o n s  o c c u r r e d  i n  t h e  l a t e  1930s and e a r l y  
1 9 4 0 s ,  n e a r l y  8 ,0 0 0  s q u a r e  m i l e s  o f  c a t t l e  c o u n t r y  . . . .  were 
l o s t  t o  G l o s s i n a  m o r s i t a n s  and G l o s s i n a  p a l l i d i p e s " .  (R o b e r t s o n  
& B e r n a c c a ,  Op. c i t . )  T h i s  i n c l u d e d  t h e  p r e s e n t  r a n c h i n g  
a r e a ,  and  as  a r e s u l t  o f  t h e  t r y p a rp m e  c a r r i e d  by G. m o r s i t a n s , 
o v e r  two t h i r d s  o f  t h e  c a t t l e  i n  f i v e  g o m b o lo la s  i n  t h e  
v i c i n i t y  o f  t h e  p r e s e n t  r a n c h  d i e d  i n  t h e  f i r s t  11 months o f  
1 9 42 .  I t  a p p e a r s  t h a t  t h e r e  were  so o n  no c a t t l e  r e m a in in g  
i n  t h e  p r e s e n t  r a n c h  a r e a  and i n  1945 f r e s h  m i lk  was d i f f i c u l trr
t o  o b t a i n  i n  M a s i n d i .
1 .  L e t t e r  f rom  D.N. S t a f f o r d .
2 .  S t a f f o r d  Op. c i t .
3 .  L e t t e r  f rom  H. de B o e r ,  1945 .
T s e t s e  C o n t r o l  D e p t ,  Kampala ,  V o l . I . ,  d e t a i l s  i n  b ib l iog raphy
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I n  1947 t h e  D ep a r tm en t  o f  T s e t s e  C o n t r o l  was e s t a b l i s h e d ,  
and by 1953 t h e  t s e t s e  were g r e a t l y  r e d u c e d  i n  number e n a b l i n g  
t h e  e s t a b l i s h m e n t  of  t h e  r a n c h  i n  1 9 5 6 ,  and t h e  r é i n t r o d u c ­
t i o n  o f  c a t t l e  g r a z i n g  as  an  i m p o r t a n t  b i o t i c  f a c t o r .
C o n c l u s i o n :
F i r e  and g r a z i n g  have  f o r  l o n g  been  the  most im p o r t a n t  
b i o t i c  f a c t o r s  o p e r a t i n g  d i r e c t l y  on  t h e  v e g e t a t i o n .  T h e i r  
i n t e n s i t y  h a s  been  i n c o n s t a n t ,  ho w ev e r ,  and i n  r e c e n t  y e a r s , 
up t o  t h e  e s t a b l i s h m e n t  o f  t h e  r a n c h ,  i t  a p p e a r s  t h a t  th e  
p r e v a l e n c e  o f  an  e a r l  y b u rn  and a  r e d u c t i o n  i n  g r a z i n g  p r e s s u r e  
had  l e d  t o  an i n c r e a s e  i n  v e g e t a t i o n  d e n s i t y .  G ra z in g  
p r e s s u r e ,  f o r  e x a m p le ,  a p p e a r s  t o  h av e  d i m i n i s h e d  o v e r  a 
p e r i o d  of 66 y e a r s  s i n c e  th e  f i r s t  r i n d e r p e s t  e p i d e m i c .  T h ere  
must have  been  l i t t l e  c a t t l e  g r a z i n g  f o r  28 y e a r s ,  s i n c e  t h e  
l a s t  r i n d e r p e s t  e p i d e m i c ,  and v i r t u a l l y  none f o r  over  10 y e a r s ,  
s i n c e  t h e  i n v a s i o n  o f  t s e t s e  f l i e s .  F u r t h e r ,  game have  been  
s e v e r e l y  r e d u c e d  i n  number s i n c e  1951 .
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C h a p te r  9 :  A n th r o p o g e n ic  f a c t o r s ,  I I  
C u l t i v a t i o n
U n t i l  r e c e n t  t i m e s ,  c u l t i v a t i o n  o f  t h e  r a n c h  a r e a  
a p p e a r s  t o  have  been  h a p h a z a r d  and te m p o ra ry  i n  c h a r a c t e r ,  
p r o b a b l y  o n ly  b e i n g  u n d e r t a k e n  on a s m a l l  s c a l e  by i r o n  
w o rk e r s  and a t t e n d a n t  s e t f s  o f  t h e  w a n d e r in g  h o u s e h o ld s  o f  
c a t t l e  o w n e r s .  Even  t h i s  c e n t u r y ,  when c u l t i v a t i o n  has  
b ee n  the main s o u r c e  o f  l i v e l i h o o d ,  a  s c a r c e  p o p u l a t i o n  h as  
p r e v a i l e d  as  a  r e s u l t  o f  d i s e a s e ,  w a r f a r e  and p a u c i t y  o f  
p e rm a n e n t  w a t e r  s u p p l i e s .  The a r e a  o f  c u l t i v a t e d  l a n d  has  
b e e n  s m a l l  b e i r ^  b a s e d  on i n d i v i d u a l s  o r  s m a l l  f a m i l y  u n i t s  
When t h e  r a n c h  was e s t a b l i s h e d  o n ly  149 p e o p le  were g i v e n  
c o m p e n s a t io n  as  a r e s u l t  of t h e i r  e v i c t i o n  from t h e  a r e a .
T a b le  8 :  E v i c t i o n s  made when t h e  Bunyoro 
R a n c h in g  Scheme was e s t a b l i s h e d  i n  1956 .
A rea  o f  s e t t l e m e n t  Number of p e o p le
and c u l t i v a t i o n :  e v i c t e d :
K a k in d a  5
K a te i r e w e  5
Kyamukama 5
Nyamukongo 7
K in y a m u ra ra  10
K i s a b i r a  11
K i j a g u z o  12
K i k o r a  16
Miduma 16
Nyakorongo 24
M w ito ro  3 l
M i s c e l l a n e o u s  ___ 7
T o t a l  1X49
A lth o u g h  t h e  l o c a l  im p a c t  o f  c u l t i v a t i o n  h as  been  
i n t e n s e ,  i t  h a s  b een  on su c h  a s m a l l  s c a l e  t h a t  i t  i s  a 
r e l a t i v e l y  u n i m p o r t a n t  f a c t o r  i n  c o m p a r i s o n  w i t h  b u rn in g
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and g r a z i n g .  I t  was t h e r e f o r e  i n v e s t i g a t e d  r e l a t i v e l y  
b r i e f l y ,  t o  a l lo w  more t im e f o r  t h e  s tu d y  o f  t h e s e  o t h e r  
f a c t o r s ,  e s p e c i a l l y  as  t h e  p o s t - c u l t i v a t i o n  s u c c e s s i o n  has  
been  s t u d i e d  i n  n e a rb y  a r e a s  o f  L an g o ,  BUganda, Teso and 
Busoya.  ( F i e n n e s  1940^ T o t h i l l  1940 ;  L a n g d a le -B ro w n  1957;
Wood 1 9 6 0 ) .  A d e s c r i p t i o n  o f  two a r e a s  o f  f o rm e r  c u l t i v a ­
t i o n ,  h o w e v e r , i l l u s t r a t e s  t h e  t y p e  o f  changes  t h a t  have 
t a k e n  p l a c e :  ( a )  t h e  d e l i b e r a t e  i n t r o d u c t i o n  of  p l a n t s ,
(b)  s u b s e q u e n t  c o l o n i s a t i o n  o f  abandoned  l a n d  by p l a n t s  which
OLT-C-
u s u a l l y  have  a  s u b s i d i a r y  r o l e ,  o r ^ n o t  even  c h a r a c t e r i s t i c  o f  
t h e  ’n a t u r a l ’ v e g e t a t i o n .
(1) B e tw een  Kyamukama and Ki. iaguzo t h e r e  a r e  5 s i t e s ,  n e a r  
t h e  r a n c h  t r a c k ,  where  l o c a l  d i f f e r e n c e s  i n  t h e  v e g e t a t i o n  
s u g g e s t  f o rm e r  c u l t i v a t i o n .  The t r a c k  r u n s  a l o n g s i d e  a 
t r i b u t a r y  v a l l e y  where t h e  g e n t l y  s l o p i n g  g ro u n d  and r e l a t i v e l y  
open  v e g e t a t i o n  p r o v i d e  i d e a l  c o n d i t i o n s  f o r  s e t t l e m e n t .
I n  t h e  t r e e  l a y e r  t h e r e  a r e  3 main  p o i n t e r s  t o  fo rm er  
s e t t l e m e n t :
( i )  l a r g e  t r e e  s tum ps  d e n o t i n g  fo rm er  f e l l i n g ,
( i i )  t r e e s  o f  c u l t i v a t i o n ;  s e v e r a l  mango t r e e s ,  bananas
and a c a s t o r  o i l  t r e e ,
( i i i )  s e v e r a l  t r e e s  o f t e n  p l a n t e d  by shambas i n  Uganda,
e . g .  s e v e r a l  ye l  l o w - f l o w e r i n g  C a s s i a  t r e e s ,  a  f i g  
t r e e ,  F ic u s  n a t a l e n s i s  ( s o u r c e  o f  b a r k  c l o t h )  and 
t h e  p a l m - l i k e  D ra ca en a  s t e u d n e r i  ( o f t e n  u s e d  as  a 
bo u n d a ry  m a r k e r ) .
I n  t h e  h e r b  l a y e r  u n u s u a l  c o n c e n t r a t i o n s  o f  p l a n t s  a r e  
a l s o  c o n s p i c u o u s .
( i )  The p a t c h e s  o f  e l e p h a n t  g r a s s ,  P e n n is e tu m  p u rp u re u m .
I t  was no t  found  anywhere e l s e  i n  t h e  r a n c h  and does 
n o t  a p p e a r  t o  be a n a t u r a l  p a r t  o f  p l a n t  s u c c e s s i o n  
i n  t h i s  a r e a .  I t  must have  been  p i  a n t e  d o r  t h e  s e e d  
b r o u g h t  w i t h  a  c r o p .
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( i i )  A : s p in a c h ,  A m a r a n t h u s , and sodom a p p l e ,  Solanum s p .  ,
b o th  o f  which a r e  a l s o  found a s s o c i a t e d  w i t h  many o f
t h e  c a t t l e b o m a s  o f  t h e  r a n c h .  ( C h a p t e r  11) A T h e v e t i a  
hedge a l s o  s e p a r a t e d  two s i t e s .
( i i i )  I m p e r a t a  c y l i n d r i c a  i s  l o c a l l y  a b u n d a n t ,  fo rm in g  a
much p u r e r  and  more e x t e n s i v e  s t a n d  t h a n  i s  c h a r a c t e r ­
i s t i c  o f  abandoned  bomas (C h a p te r  1 1 ) .  Panicurn
maximum i s  p r e s e n t ,  a l t h o u g h  n o t  g e n e r a l l y  c h a r a c t e r ­
i s t i c  o f  s h r u b  s a v a n n a ,  and t h e  d i s t u r b e d  s o i l s  a r e  
a l s o  c o l o n i s e d  by S e t a r i a  s p . , B r a c h i a r i a  and C h i o r i s  
g a y a n a ,  a l l  i n  g r e a t e r  abundance  t h a n  i n  t h e  s u r r o u n d i n g  
v e g e t  a t i o n .
(2)  At K a t e i r e w e  2 f o rm e r  s e t t l e m e n t s  a l s o  e x e m p l i fy  th e  
d i s t u r b a n c e  t o  t h e  v e g e t a t i o n .  Bananas a r e  now s u r r o u n d e d  
by I m p e r a t a , B r a c h i a r i a  o r  P a n ic u m . M angoes , c a s t o r  o i l  and 
s i s a l  h av e  a l s o  b een  p l a n t e d ,  and t h i c k e t - t y p e  o f  v e g e t a t i o n  
l o c a l l y  r e s u l t s  f rom  th e  a p p a r e n t l y  i n c r e a s e d  g row th  o f  
Hosl u n d i a  o p p o s i t a  and Solanum  s p p .
C o n c l u s i o n :
I n  t h e  r a n c h  a r e a ,  s e t t l e r r e n t  and  c u l t i v a t i o n  a p p e a r  to  
have  b een  s p a r s e  and  sp a sm o d ic  and s i n c e  e v i c t i o n  o f  p e o p le  
i n  1956-7  t h e  a r e a s  have  b een  ab a n d o n ed .  A f t e r  5 y e a r s , 
h o w ev e r ,  t h e  v e g e t a t i o n  r e m a in s  d i s t i n c t i v e .  The c o p p ic e d  
woody v e g e t a t i o n  r e m a in s  low and op en  i n  c o n t r a s t  to  th e  few 
t a l l  t r e e s .  T h e re  i s  a m i x t u r e  o f  i n t r o d u c e d  and n a t u r a l l y  
c o l o n i s i n g  p l a n t s  some o f  t h e  l a t t e r  fo rm in g  a lm o s t  p u re  
s t a n d s .  The p o s s i b l e  f u t u r e  p e r s i s t e n c e  o f  some o f  t h e s e  
c o l o n i s i n g  p l a n t s  i s  i n d i c a t e d  by th e  common o c c u r r e n c e  o f  
I m p e r a t a  c y l i n d r i c a  and S o l  anum s p p .  on o ld  i r o n  s m e l t i n g  
s i t e s ;  and t h e  r o l e  o f  f i r e  and g r a z i n g  i n  p e r p e t u a t i n g  t h e  
e x i s t e n c e  o f  t h e s e  c o l o n i s e r s  i s  c o n s i d e r e d  i n  s u b s e q u e n t  
c h a p t e r s .
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C h a p te r  IQ: A n th ro p o g e n ic  f a c t o r s .  I I I
F i r e
B ecause  o f  i t s  l o c a t i o n  and t h e  r e l a t i v e l y  s h o r t  d ry  
s e a s o n ,  n a t u r a l  f i r e s  a s  a  r e s u l t  o f  v o l c a n i c  a c t i v i t y  o r  
l i g h t e n i n g  a r e  u n l i k e l y  to  h av e  been  a f e a t u r e  o f  t h e  r a n c h  
a r e a ,  b u t  a s  f i r e  has  b ee n  man’ s p o t e n t  weapon f o r  t h e  
l o n g e s t  p e r i o d  of  t i m e ,  t h e  v e g e t a t i o n  h as  u n d o u b te d ly  been  
s t r o n g l y  i n f l u e n c e d  by t h i s  f a c t o r .  To t h i s  e x t e n t  one 
h a s  t o  a g r e e  w i t h  Aubrev i l l e  t h a t  "The t y p i c a l  A f r i c a n  l a n d ­
sc a p e  o f  wooded s a v a n n a  i s  a r t i f i c i a l " .  (19 ) .  What i s
i n  q u e s t i o n  i s  t h e  d e g r e e  o f  t h i s  a r t i f i c i a l i t y .
The method of  a p p r o a c h  i n v o l v e d  a p r e l i m i n a r y  i n v e s t i g a ­
t i o n  o f  t h e  d e g r e e  t o  w h ich  t h e  p l a n t s  o f  t h e  a r e a  a p p e a r  t o  
be a d a p t e d  t o  f i r e .  The f o l l o w i n g  a s p e c t s  were exam ined :
(a)  t h e  v e g e t a t i v e  means o f  s u r v i v a l ,  (b)  t h e  m a in te n a n c e  o f  
s e e d  v i a b i l i t y  and th e  e f f e c t  o f  t e m p e r a t u r e s  e q u i v a l e n t  t o  
a f i r e  on s e e d  g e r m i n a t i o n .
V e g e t a t i v e  means o f  s u r v i v a l  :
a) G r a s s e s  and  h e r b s :
M ethod :  O b s e r v a t i o n s  were made a f t e r  f i r e s  i n  1961 and
1962 ; bu t  t h e  m ost  i n t e n s i v e  s t u d y  was made i n  t h e  d ry  s e a s o n  
o f  1 9 6 2 .  O b s e r v a t i o n s  on t h e  r e g r o w t h  o f  g r a s s e s , h e r b s  and 
t r e e s  w ere  made over  a p e r i o d  o f  2 months  by means o f  perman­
e n t  q u a d r a t s ,  p h o to g r a p h s  and s k e t c h e s .  The s t u d y  was 
c o n f i n e d  t o  a  v e g e t a t i o n  s e q u e n c e  r a n g e d  up t h e  w e s t e r n  s l o p e  
o f  t h e  I s e k e  v a l l e y  , im m e d ia t e l y  s o u t h  o f  t h e  Kampala-  
M a s in d i  r o a d .  The v e g e t a t i o n  h e r e  c o m p r i s e s  v a l l e y  g r a s s ­
l a n d ,  s h r u b  s a v a n n a ,  and open s a v a n n a  woodland w i t h  o c c a s i o n a l  
t h i c k e t s  on t e r m i t e  mounds.  T h i s  was one o f  t h e  f i r s t  a r e a s  
to  be b u rn e d  a f t e r  an u n u s u a l l y  l o n g  and wet r a i n y  s e a s o n .
The t e m p e r a t u r e  o f  t h e  f i r e  was n o t  m e a s u re d ,  but  i t  was
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s u f f i c i e n t  t o  remove th e  a e r i a l  g r a s s  and h e r b  c o v e r ,  l e a v i n g  
o n ly  a  few c h a r r e d  s tum ps s t i c k i n g  up f rom t h e  b l a c k e n e d  
e a r t h .
I n  t h e  s t u d y  o f  t h e  g r o u n d l a y e r , random  m e t re  q u a d r a t s  
were  pegged o u t  i n  e a ch  zone and r e v i s i t e d  3 -4  t im e s  o v e r  a 
p e r i o d  o f  6 -7  w ee k s .  Each s h o o t  was p l o t t e d  u n t i l  t h e i r  
d e n s i t y  made t h i s  i m p o s s i b l e ,  and two sam ple  a r e a s  o f  100 X 
50 cm. a r e  r e p r e s e n t e d  i n  F i g .  1 7 ,  u s i n g  symbols f o r  d i f f e r e n t  
s p e c i e s .
O b s e r v a t i o n s  :
G r a s s e s  :
( i )  T h e re  was a  r a p i d  r e g r o w t h  o f  p e r e n n i a l  g r a s s e s .  T h ere  
w ere  s h o o t s  6 -1 5  cms h i g h  on ly  9 days  a f t e r  th e  f i r e ,  
ev e n  t h o u ^  t h e r e  had  b een  no r a i n .
( i i )  I m p e r a t a  c y l i n d r i c a  was one of t h e  f i r s t  g r a s s e s  t o  
p ro d u c e  any new s h o o t s  o r  f l o w e r s  and i t s  g ro w th  
a p p e a r e d  t o  be s t i m u l a t e d  by t h e  f i r e .  S i x  weeks 
a f t e r  t h e  b u rn  i t  was tw i c e  a s  t a l l  a s  any o t h e r  g r a s s .  
More t h a n  h a l f  t h e  s h o o t s  p ro d u c e d  f l o w e r s  w i t h i n  t h r e e  
w e e k s ,  i . e .  a t  l e a s t  two months b e f o r e  any o t h e r  bu rned  
g r a s s  ( F i g .  17) and a c o m p a r i s o n  o f  b u rn ed  and non­
b u rn e d  p a t c h e s  of I m p e r a t a  c y l i n d r i c a  showed a v e r y  
marked  i n c r e a s e  i n  th e  d e n s i t y  of f l o w e r s  a f t e r  a f i r e .
I t  seemed t h a t  th e  l a t t e r  had  s t i m u l a t e d  not o n ly  e a r l y  
g ro w th  and f l o w e r i n g , bu t  a g r e a t e r  abundance  o f  f l o w e r s ,  
and  i t s  w id e r  e s t a b l i s h i m n t  seemed i n e v i t a b l e  as t h e  
p r o l i f i c ,  plumed s e e d s  w ere  w i n d - d i s p e r s e d  b e f o r e  t h e  
s u r r o u n d i f g  g r a s s e s  had  e f f e c t i v e l y  c o v e re d  t h e  g r o u n d ,
( i i i )  A l l  t u s s o c k y  g r a s s e s  a p p e a r e d  w e l l  a d a p t e d  t o  w i t h ­
s t a n d i n g  the f i r e .  The q u i c k e s t  r e g r o w t h  o c c u r r e d  i n  
the  v a l l e y  g r a s s l a n d  and s h r u b  s a v a n n a ,  i . e .  on t h e  
lo w e r  v a l l e y  s l o p e s  where  t h e r e  was more a v a i l a b l e  
s o i l  w a t e r ,  bub t h i s  was o f  no l o n g  t e rm  s i g n i f i c a n c e .
123.
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XI R egrow th  o f  I m p e r a t a  c y l i n d r i c a  10 days  a f t e r
a f i r e .
IMPERATA CYLINDRICA
n ew  s h o o t
burned s te m
f  soil level
fo o d -s to r in g  rh iz o m e
1 0 *5  0  1 inch
' • t r*-! T - 1------1------r
2 1 0  1 2  cms.
F i g .  18
1 2 5 .
X I I  R eg ro w th  o f  L o u d e t i a  a r u n d i n a c e a  23 days  a f t e r  a  f i r e .
X I I I  R e g ro w th  o f  L o u n d e t i a  a r u n d i n a c e a  38 days  a f t e r  a f i r e
POST - FIRE FLOWERING in area of quadrats
2 0 .
10.
grasses
20 30 40 50 days
126
H erb s  :
30  d ay s
A s p a r a g u s  a f r i c a n u s  
E u p h o r b i a  b o n g e n s i s  
G e r b e r a  a b y s s i n i c a
42  d ay s
A n th e r i c u m  p t e r o c a u l o n  
Gycriium a d o n e n s e  
E u l o p h i a  c r i s t a t a  
H y p o x is  m u l t i f l o r a  
I n d i g o f e r a  c o n j u g a t a  
v a r . c o n j u g a t a  
J u s t i c i a  s p .  ( 5 7 1 . T . )  
P h y l l a n t h u s  n u m m u l a r i i f o l i u s  
R h y n c h o s i a  s u b l o b a t a  
Rue I l i a  ? p a t u l a  
U r g i n e a  a l t i s s i m a  
V e r n o n i a  s c h w e i n f u r t h i i  
Z o r n i a  p r a t e n s i s
52 days
A c a ly p h a  v i l l i c a u l i s  
A sp a ra g u s  racem o su s  
A s t r i p o m o e a  m a lv a c e a  
Becium s p .
C o c c i n e a  a d o e n s i s  
Grinum k i r k i i  
G y a n o t i s  c a e s p i t o s a  
D o r s t e n i a  b a r m i n i a n a  
E u l o p h i a  c u c u l l a t a  
E u l o p h i a  l i v i n g s t o n i a  
Ipom oea b l e p h a r o p h y l l a  
J u s t i c i a  r u w e n z o r i e n s i s  
L e u c a s  o l i g o c e p h a l a  
O r n i t h o g a l u m  s o rd id u m  
P e r i s t r o p h e  p u m i l a  
P y c r e u s  a f f .  a e t h i o p s  
S o p u b ia  m a n i i  
U r g i n e a  i n d i c a  
V ig n a  s p .
G r a s s e s  :
I m p e r a t a  c y l i n d r i c a E r a g r o s t i s  s u p e r b a
F i g . 19 S e q u e n c e  o f  f l o w e r i n g  a f t e r  an  e a r l y  b u r n
1 2 7 .
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EARLY - F L O W E R IN G  HERBS w ith  SUBTERRANEAN STORAGE O R G A N S
U rg in e a  ind ieo Eulophia c r is ta ta G e r b e r a  abyssin ica
Euphorbia bongensis A s p a ra g u s  africanus Euphorbia zambesiana
&s. soil surface
1 inch
Figure 20
1 2 9 .
( i v )  P e r e n n i a l s  had  a l r e a d y  e s t a b l i s h e d  a good g ro u n d  c o v e r  
b e f o r e  t h e  g e r m i n a t i o n  o f  a n n u a l s  c o u ld  t a k e  p l a c e  
a f t e r  r a i n ,  and  t h e  e a r l y  b u rn  a p p e a r e d  t o  be d e t r i ­
m e n ta l  t o  tire e s t a b l i s h m e n t  o f  a n n u a l s .  Many s e e d l i n g s  
s h r i v e l l e d  be tw een  sh o w ers  a s  t h e  s u r f a c e  o f  t h e  s o i l  
q u i c k l y  d r i e d  to  beyond  w i l t i n g  p o i n t .
H erbs  :
(v)  Some h e r b s  a l s o  e x h i b i t e d  a  ’ t r i g g e r  a c t i o n ’ , g ro w in g  
e a r l i e r  t h a n  i n  a d j a c e n t  u n b u r n e d  t e r r i t o r y .
( v i )  A l th o u g h  t h e  f i r s t  h e r b  s h o o t s  a p p e a r e d  l a t e r  t h a n  t h e  
g r a s s e s ,  t h e r e  was t h e n  a  r a p i d  i n c r e a s e  and s e q u en ce  
o f  f l o w e r i n g  h e r b s ,  long  b e f o r e  most g r a s s e s  f l o w e r e d .  
( F i g . 19 ;  P l a t e  XIV)
( v i i )  Many h e r b s  e x h i b i t e d  r e m a r k a b ly  q u i c k  g ro w th  i n  s p i t e  
o f  l i t t l e  r a i n ,  e . g .  A sp a ra g u s  a f r i c a n u s  and  U rg in e a  
a l t i s s i m a  grew  1 - 2  m e t r e s  h i g h  u n t i l  t h e y  were as  much 
as  t e n  t im e s  t h e  h e i g h t  o f  s u r r o u n d i n g  g r a s s e s ,  and t h e  
c r e e p i n g  s te m s  o f  R h y n c h o s i a  s u b u l a t a  grew up t o  80 cm. 
i n  two weeks when th e  s u r r o u n d i n g  Andropogon and 
B r a c h i a r i a  s p e c i e s  o n ly  i n c r e a s e d  i n  h e i g h t  by a few cm.
D i s c u s s i o n :
P e r e n n i a l  g r a s s e s  and h e r b s  have  t h r e e  f e a t u r e s  i n  common 
w h ich  m us t  e n a b l e  t h e i r  s u r v i v a l  and im m ed ia te  p o s t - f i r e  g ro w th  
i n  t i m e s  o f  l i t t l e  o r  no r a i n :
1 .  Well  p r o t e c t e d  m e r i s t e m s : i n  t h e  b a s e  o f  t u s s o c k s ,  i n  
t h e  s h e a t h s  o f  t h e  p r e v i o u s  y e a r s  g ro w th  e . g .  i n  h e r b s  
K a e m p fe r i a  a e t h i o p i c a , U rg i n e a  a b y s s i n i c a , and i n  I m p e r a t a , 
( P l a t e  X I I I ) ,  i n  p r o t e c t i v e  h a i r s ,  ( G e r b e r a  a b y s s i n i c a ) o r  
i n s u l a t e d  by th e  s o i l .
2 .  R e l a t i v e l y  l o n g  r o o t s  w/ith which  to  t a p  th e  s o i l  w a te r  
below th e  p a r c h e d  s u r f a c e .
1 3 0 .
3 .  Food s t o r a g e . ;  i n  t h e  b a s a l  s te m s  and r o o t s  o f  g r a s s e s  
(W0inmannl95O) ( F i g .  18) and i n  a  number o f  fo rm s  I n  h e r b s , 
some o f  w h ic h  a r e  i l l u s t r a t e d  i n  F i g .  EG, and c l a s s i f i e d  
i n  T a b le  9 .
I t  a p p e a r s  t h a t  t u s s o c k y  g r a s s e s  may a l s o  h av e  f u r t h e r  
a d v a n t a g e s ,  i n  t h a t  t h e y  f u n n e l  a v a i l a b l e  w a t e r , c o n c e n t r a t i n g  
i t  a r o u n d  t h e  b a s e  o f  t h e  p l a n t , (Glover  , G lo v e r  & Gwynne 1962) 
and may have  c o l l o i d a l l y  h e l d  w a t e r  i n  t h e i r  t u s s o c k s .  The 
l a t t e r  a l s o  a p p e a r  a d v a n t a g e o u s  when t h e y  p r o v i d e  ’ i s l a n d s ’ i n  
t h e  s t a g n a n t  v a l l e y  s u r f a c e  w a t e r  w h ich  som etim es  r e m a in s  
a f t e r  a f i r e  e a r l y  i n  t h e  d ry  s e a s o n ;  new s h o o t s  grow f rom  
t h e s e  t u s s o c k s  l o n g  b e f o r e  a n y t h i n g  can  grow i n  b e tw e e n .
When t h e r e  i s  an  e a r l y  b u rn  i t  t h u s  a p p e a r s  t h a t  
p e r e n n i a l  g r a s s e s  and h e r b s  have a c o m p e t i t i v e  a d v a n ta g e  o v e r  
o t h e r  p l a n t s .  Many p e r e n n i a l  h e r b s  grow q u i c k l y  and a p p e a r  
t o  t a k e  a d v a n ta g e  o f  t h e  l i g h t  b e f o r e  t h e  g r a s s e s  d o m in a te  
t h e  g ro u n d  c o v e r .  P e r e n n i a l  g r a s s e s  i n  t u r n  e s t a b l i s h  a 
g ro u n d  c o v e r  b e f o r e  a n n u a l  g r a s s e s  can become e s t a b l i s h e d .  
( P l a t e s  X I I  and X I I I ) .  I t  may be p o s t u l a t e d ,  h o w e v e r ,  t h a t  
a f t e r  a  l a t e  b u rn  t h e  c o m p e t i t i v e  a d v a n ta g e  o f  p e r e n n i a l s  
must be r e d u c e d  when s u b s e q u e n t  r a i n s  im m e d ia t e l y  a f t e r  t h e  
f i r e  e n a b l e  th e  g ro w th  o f  a n n u a l  p l a n t s .
Conc lus  i o n :
An e a r l y  f i r e  a p p e a r s  t o  s t i m u l a t e  t h e  g ro w th  and even  
f l o w e r i n g  o f  some p l a n t s ,  and i t  a p p e a r s  t h a t  t h i s  may 
i n c r e a s e  t h e i r  c o m p e t i t i v e  v a l u e .  I t  s eem s ,  f o r  e x a m p le ,  
t h a t  i t  e n c o u r a g e s  t h e  dom inance  o f  t u s s o c k y  g r a s s e s  s u c h  as  
L o u d e t i a  a r u n d i n a c e a  and t h e  h i g h  p r o p o r t i o n  of h e m ic r y p t o -  
p h y t e s  and  g e o p h y t e s  c o u l d  p o s s i b l y  be r e l a t e d  t o  t h e  f r e q u e n t  
f i r e s  w h ich  h ave  p r e v a i l e d  i n  t h i s  a r e a .  ( I t  i s  a  f e a t u r e  
r e p o r t e d  i p  t h i s  c o n t e x t  i n  o t h e r  a r e a s  o f  A f r i c a :  P h i l l i p s  
1919 ;  Levyns  1924 ;  Cook 1939;  M iche lm ore  1 9 3 9 ) .  W h a tev e r  t h e
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t im e  of t h e  b u r n ,  i t  is  l i k e l y  to  r e s u l t  i n  t h e  s p r e a d  o f  
I m p e r a t a  c y l i n d r i c a .
b) T re e s  and s h r u b s  :
F i r e  i n f l u e n c e s  th e  g ro w th  o f  t r e e s  and s h r u b s  i n  two
m ain  ways : ( i )  i t  may a l t e r  t h e i r  t im e  o f  g ro w th  and f l o w e r ­
i n g ,  u p s e t t i n g  th e  n a t u r a l  s e a s o n a l  r h y th m ,  ( i i )  i t  a f f e c t s  
t h e i r  g r o w th  fo rm .
( i )  Some o f  t h e  common t r e e s  and s h r u b s  a r e  so  w e l l  a d a p t e d
to  f i r e s  t h a t  t h e i r  v e g e t a t i v e  r e g r o w t h  i s  r e l a t e d  no t
t o  t h e  t im e  o f  t h e  r a i n s  bu t  t o  t h e  t im e  o f  t h e  b u r n ,  
as  i n  some p e r e n n i a l  h e r b s  and g r a s s e s ;  a  s i t u a t i o n
s i m i l a r  to  t h a t  r e c o r d e d  i n  more d e t a i l  by H opkins  i n
N i g e r i a  ( 1 9 6 3 ) .  A f t e r  an  e a r l y  b u r n ,  i n  t h e  r a n c h ,  
Gombretum s p e c i e s  e x h i b i t  e a r l i e r  g ro w th  o f  new l e a v e s  
and f l o w e r s  t h a n  i n  u n b u rn ed  a r e a s ,  and th e y  w ere  s e e n
to  f l o w e r  t w i c e  i f  b u rn e d  t w i c e .  Only t h e  b u rn e d  b r a n c h  
o f  a S te re o s p e rm u m  k u n th ia n u m  f l o w e r e d  on one t r e e  ( P l a t e  
XV) c
( i i )  F i r e  i n f l u e n c e s  t h e  g r o w th  form  i n  t h r e e  w ays :
i .  The t e r m i n a l  m e r i s t e m  i s  o f t e n  damaged. The s tem s  
o f  th e  commonest t r e e s  a r e  p r o t e c t e d  by a to u g h  
i n s u l a t o r y  b a r k  w h ich  may be t h i c k  and c o r k y ,  a s  i n  
P s e u d o c e d r e l a  k o t s c h y i , o r  r e l a t i v e l y  smooth  and 
t h i n ,  e . g .  G a r d e n i a  . i o v i s - t o n a n t i s . The t e r m i n a l  . 
m e r i s t e m ,  h o w e v e r ,  i s  r e l a t i v e l y  u n p r o t e c t e d ,  and 
a l t h o u g h  t e r m i n a l  tw ig s  may d i e  as a r e s u l t  o f  o ld  
age or  d i s e a s e ,  f i r e  i s  o f t e n  r e s p o n s i b l e  f o r  c h a r ­
r i n g  and k i l l i n g  t h e  t e r m i n a l  b u d s .  ( P l a t e  X V I) .
T h i s  r e s u l t s  i n  t h e  d w a r f i n g  o f  t r e e s ,  and e s p e c i a l l y  
where t r e e  g ro w th  i s  m a r g i n a l ,  as  on t h e  edge o f  t h e  
v a l l e y s  and l a t e r i t e  o u t c r o p s ,  t h e  s t u n t i n g  e f f e c t  i s  
p a r t i c u l a r l y  n o t i c e a b l e .  S h rubs  w i t h  w e l l  d e v e lo p e d
1 3 2 .
i
XIV R eg ro w th  o f  b u lb o u s  H aemant h us mul t  i  f  1 or us a f t e r  f i r e .
XV Only a  b u r n e d  b r a n c h  o f  S te re o sp e rm u m  k u n th ia n u m  
coming i n t o  new l e a f  and f l o w e r .  " ~ ~
ê.0 0 .
XVI Dead t e r m i n a l  tw ig s  o f  Maytenus s e n e g a l e n s i s  a f t e r  f i r e
F
XVII Growth f rom  do rm an t  buds on t h e  t r u n k  o f  A c a c i a  h o c k i i  
a f t e r  f i r e .
1 3 4 .
t a p  r o o t s ,  i n d i c a t i v e  o f  t h e i r  a g e ,  may n e v e r  grow 
more t h a n  a  few f e e t  h i g h  i f  t h e r e  a r e  f i e r c e  f i r e s  
y e a r  a f t e r  y e a r .  ( F i g .  21)
i i .  F o rm e r ly  d o rm a n t ,  l a t e r a l  buds a r e  s t i m u l a t e d .
New g ro w th  o r i g i n a t e s  f rom  lo w e r  p a r t s  o f  t h e  s tem  
and  t r u n k  w here  m e r i s t e m a t i c  t i s s u e  i s  p r o t e c t e d  by 
b a r k .  ( P l a t e  X V I I ) .  T h is  l e a d s t o  t  he b u s h - l i k e  
a p p e a r a n c e  o f  many t r e e s .
i i i .  The g ro w th  o f  r o o t  s u c k e r s  i s  s t i m u l a t e d .  The
commonest t r e e s  e . g .  Combretum s p p .  have p a r t i c u l a r l y  
ab u n d an t  and r a p i d  g ro w th  o f  s u c k e r s  a f t e r  f i r e .
D i s c u s s i o n :
As r e p o r t e d  e l s e w h e r e  i n  A f r i c a ,  ( P h i l l i p s  1930) th e  
p r e v a l e n c e  of  lo w ,  b u s h - l i k e  g n a r l e d  woody v e g e t a t i o n  must 
be l a r g e l y  a t t r i b u t e d  t o  f r e q u e n t  f i r e s  a l t h o u g h  i n  t h e  
v a l l e y s  s t u n t i r g  may a l s o  r e s u l t  f rom a d v e r s e  m o i s t u r e  con­
d i t i o n s .  I t  i s  n o t i c e a b l e  t h a t  many o f  t h e  t a l l e s t  t r e e s  
i n  Gombretum s a v a n n a  woodland a r e  w i t h i n  f i r e - p r o t e c t i v e  
t h i c k e t s ,  a l t h o u g h  t h e  e x t e n t  o f  t h e  r e t a r d i n g  e f f e c t  on 
d i f f e r e n t  s p e c i e s  c o u l d  on ly  be m e a s u re d  i n  f i r e  c o n t r o l  
e x p e r i m e n t s  s u c h  a s  t h o s e  i n i t i a t e d  i n  Lango and A c h o l i .  
(Dawkins 1949)  . I n  an a r e a  o f  T e r m i n a l i a  w oodland  t h e s e  
e x p e r i m e n t s  show ed ,  f o r  e x a m p le ,  t h a t  A l b i z i a  z y g i a  had a 
marked a c c e l e r a t i o n  i n  g ro w th  o u t  of a l l  p r o p o r t i o n  t o  t h e  
e x t r a  g ro w th  p u t  on by o t h e r  s p e c i e s .
F i r e  p r o t e c t i o n  e x p e r i m e n t s  would a l s o  i n d i c a t e  t h e  
s e l e c t i v e  e f f e c t  o f  f i r e .  Ftom t h e  d i s t r i b u t i o n  o f  S t e r e o -  
spermum k u n th ia n u m  i n  t h e  r a n c h ,  i t s  f l o w e r i n g  a f t e r  f i r e  
and i t s  s u r v i v a l  i n  t h e  s e v e r e l y  b u rn e d  a r e a  o f  W a ir in g o  i n  
Uganda ,  (B u ech n er  & Dawkins 1961) i t  i s  known t h a t  t h i s  s h r u b  
i s  t o  a  l a r g e  e x t e n t  f i r e  t o l e r a n t ,  b u t  f i r e  c o n t r o l  e x p e r i ­
m en ts  i n  N i g e r i a  (MacGregor 1937) r e s u l t e d  i n  an i n c r e a s e  i n
135:
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t h i s  s h r u b .  On th e  o t h e r  hand t h e  number o f  t r e e s  o f  
T e r m i n a l i a  g l a u c e s c e n s  d e c r e a s e d  w i th  f i r e  p r o t e c t i o n ,  
i n d i c a t i n g  the p o s s i b i l i t y  t h a t  t h e  s u r v i v a l  o f  t h i s  t r e e  
i n  t h e  r a n c h  a r e a  may be a  d i r e c t  r e s u l t  o f  f i r e .  Many 
t r e e s  i n  t h e  r a n c h ,  e . g .  P s e u d o c e d r e l a  k o t s c h y i , ap p e a r  to  
be t o l e r a n t  o f  a  l i g h t  bu rn  bu t  may be l i m i t e d  i n  d i s t r i b u ­
t i o n  by p e r i o d i c  f i e r c e  f i r e s .  O t h e r s ,  e . g .  Gombretum s p p . ,  
a p p e a r  so w e l l  a d a p te d  t o  f i r e  t h a t  t h e i r  s u r v i v a l  ap p e a r s  
e n s u re d  w h i le  t h i s  f a c t o r  o p e r a t e s .
I f  f i r e  were e l i m i n a t e d  from th e  a r e a ,  how ever ,  Gombretum 
s p e c i e s  would l o s e  t h i s  c o m p e t i t i v e  ad v a n tag e  and f i r e -  
s e n s i t i v e  t r e e s  and s h ru b s  a t  p r e s e n t  r e s t r i c t e d  i n  d i s t r i b u ­
t i o n  m igh t  be more w id e s p r e a d .  A11 ophy1us a f r i c a n u s , f o r
exam ple ,  i s  now r e s t r i c t e d  t o  t h i c k e t s  i n  t h e  r a n c h  and has  
been  r e p o r t e d  by K i l l i c k  (1959) and Wood (1960) to  be p o s s i b l y  
r e s t r i c t e d  by f i r e .  I t  i s  p o s s i b l e  to  c a t e g o r i s e  sh ru b s  
which  a r e  c h a r a c t e r i s t i c  o f  t h i c k e t s  but  found i n  v a r y i n g  
d e g r e e s  w i t h i n  open s a v a n n a  woodland ,  and t h e i r  d i s t r i b u t i o n  
may c o r r e s p o n d  t o  v a r y i n g  d e g re e s  of  f i r e  t o l e r a n c e  a l th o u g h  
f a c t o r s  such as  sh ad e  and h u m id i ty  may a l s o  be i m p o r t a n t ,  
e . g .  i .  S h rubs  l i m i t e d  to  t h i c k e t s :  T e c l e a  n o b i l i s , Abrus  
p r e c a t o r i u s , S r y t h r o c o c c a  b o n g e n s i s  
i i . S h ru b s  s l i g h t l y  more w id e s p re a d :  S e c u r i n e g a  v i r o s a , 
H a r r i s o n i a  a b y s s i n i c a
i i i .  S h rubs  r e l a t i v e l y  w id e s p re a d  : Rhus n a t a l e n s i s ,
R. v u l g . a r i a ,  Hos l u n d i a  o p p o s i t a . ( th o u g h  o f t e n  i n  
s t u n t e d  form)
G o n c l u s i o n :
H i s t o r i c a l  and f i e l d  e v id e n c e  i n d i c a t e  t h a t  f i r e  i n f l u ­
e n c e s  t h e  d e n s i t y  and s t r u c t u r e  o f  th e  v e g e t a t i o n .  T h is  s tudy  
a l so  c o n f i rm s  t h a t  some of  t h e  most common sh ru b s  a re  r em ark ab ly  
w e l l  a d a p te d  t o  s u r v i v e  the most s e v e r e  f i r e s .  I t  i s  s u g g e s t e d
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t h a t  t h e  w id e s p re a d  o c c u r r e n c e  of  Gombretum s p e c i e s ,  f o r  
exam ple ,  may be a r e s u l t  o f  f i r e  s e l e c t i o n  over  t h e  c e n t u r i e s .
I f  t h i s  f a c t o r  were removed the c o m p o s i t i o n  o f  t h e  v e g e t a t i o n  
would be e x p e c te d  t o  c h a n g e , and many o f  t h e  s h r u b s  now 
r e s t r i c t e d  t o  f i r e - p r o t e c t i v e  t h i c k e t s  might be more w ide­
s p r e a d .
Seed s u r v i v a l  and g e r m i n a t i o n  :
As t h e  s u r v i v a l  of annua l  p l a n t s  and t h e  d i s p e r s a l  o f  
p e r e n n i a l s  a r e  dep en d en t  on s e e d s ,  t h e  e f f e c t  o f  f i r e  on seed  
v i a b i l i t y  and g e r m i n a t i o n  must be an i m p o r t a n t  f a c t o r  a f f e c t ­
in g  th e  c o m p o s i t io n  of  the  v e g e t a t i o n .  The p r e v a l e n c e  o f  
f i r e s  e a r l y  in  t h e  dry s e a s o n  means t h a t  th e y  t e n d  to  occur  
a t  a c r i t i c a l  s t a g e  i n  t h e  c y c l e  o f  p l a n t  g rowth  and m a tu ra ­
t i o n .  Many f r u i t s  have  d e h i s c e d  but  t h e  se ed s  have not been 
s h e d ,  o r  a r e  l y i n g  on t h e  s u r f a c e  o f  t h e  g ro u n d ,  and th e y  a re  
t h e r e f o r e  ex posed  to  t h e  h e a t  o f  t h e  f i r e .  I t  i s  t h e r e f o r e  
p o s t u l a t e d  t h a t  s a v an n a  f i r e s  may have f a v o u r e d  the  s u r v i v a l  
o f  p l a n t s  whose s e e d s  a r e  a d a p te d  t o  t h e  c o n d i t i o n s  o f  a b u rn .  
The f o l l o w i n g  e x p e r im e n t s  were u n d e r t a k e n  to  i n v e s t i g a t e  two 
p ro b le m s :  (a)  t h e  h e a t  t o l e r a n c e  o f  s e e d s ,  (b) t h e  e f f e c t  o f  
h ig h  t e m p e r a t u r e s  on s e e d  g e r m i n a t i o n .  E a r l i e r  s t u d i e s ,  f o r  
exam ple ,  have shown t h a t  a h a r d  s e e d  co a t  may a f f o r d  p ro ­
t e c t i o n  f rom h e a t  or e x c e s s i v e  m o i s tu r e  l o s s ,  and i n  a d d i t i o n  
a c c e l e r a t e d  t e m p e r a t u r e s  might  s u b s e q u e n t l y  promote g e rm in a ­
t i o n .
a) E a r l i e r  s t u d i e s  :
( i )  F i r e  t e m p e r a t u r e s : I n  W es te rn  T a n z a n ia ,  B o a le r  (1962)
has  r e c o r d e d  th e  t e m p e r a t u r e s  o f  f i r e s  i n  B r a e h y s t e g i a - 
J u l b e r n a r d i a  w oodland ,  u s i n g  thermo p a i n t s  a t  h e i g h t s  
from g ro u n d  l e v e l  t o  2 m e t r e s .  He found the  t e m p e r a tu r e s  
were h i g h e s t  a t  g round  l e v e l  o r  a t  a h e i g h t  l e s s  t h a n  one 
m e t r e .  Where t h e r e  were no l a r g e [ p e a c e s  o f  dead wood,
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t e m p e r a tu r e s  r e a c h e d  ab o u t  400^ -  5 0 ^ 0 . ,  t h e  d a t e  o f  
b u rn in g  be i rg  an im p o r ta n t  v a r i a b l e .  I n  Sou th  A f r i c a ,  
Cook (1939) , u s i n g  th e rm o - c o u p le s  i n s e r t e d  a t  t h e  base  
o f  g r a s s  t u s s o c k s , showed t h a t  s a v a n n a  f i r e s  c o u ld  r e a c h  
600^0 f o r  s i x  m i n u t e s .
( i i )  Heat t o l e r a n c e  o f  s e e d s : A l though  t h e r e  h as  been
r e l a t i v e l y  l i t t l e  e x p e r i m e n ta l  work on the  h e a t  t o l e r a n c e  
o f  s e e d s ,  i n v e s t i g a t i o n s  summ arised  by Sweeney (1956) 
i n d i c a t e  t h a t  few se ed s  can t o l e r a t e  e x p o s u re s  to  t h e s e  
t e m p e r a t u r e s ,  and most p l a n t s  must s u r v i v e  b ecau se  o f  
the  v e r y  l o c a l  o c c u r r e n c e  of such  h i g h  t e m p e r a t u r e s .  
Experiments have shown t h a t  s e ed s  o f  some woody s p e c i e s  
i n  A u s t r a l i a  can t o l e r a t e  f o u r - h o u r  e x p o s u re s  o f  110^ ,
120^ and 130^0 (B ea d le  1940) and t h o s e  o f  some c o n i f e r s  
and s h r u b s  i n  C a l i f o r n i a  can w i t h s t a n d  f i v e - m i n u t e  
e x p o s u re s  o f  a p p r o x .  115^0 and 140^0 r e s p e c t i v e l y  (Wright 
1 9 3 1 ) ,  o t h e r s  t o l e r a t i n g  up to  ap p ro x .  150^0 f o r  f i v e  
m i n u t e s .  (Sampson 1 9 4 4 ) .
( i i i )  F i r e - i n d u c e d  g e r m i n a t i o n : Sweeney (1956) r e p o r t s  a 
s u g g e s t i o n  t h a t  b u rn in g  may r e s u l t  i n  t h e  i n c r e a s e d  
g e r m i n a t i o n  of  A r c t o s t a p h y l o s  v i s c i d a , and Stone & J u h re n  
(1951) co n c lu d e  t h a t  h e a t  i s  th e  f a c t o r  r e s p o n s i b l e  f o r  
f i r e - i n d u c e d  g e r m i n a t i o n  o f  Rhus o v a t a  and Adenostoma 
f a s c i c u l a t u m . Jones  (1963) d e m o n s t r a t e d  t h a t  dry h e a t  
t r e a t m e n t  s t i m u l a t e d  th e  g e r m i n a t i o n  o f  A c a c ia  cy c lo p s  
s e e d s ,  maximum g e r m i n a t i o n  o c c u r r in g  a f t e r  ex p o su re  t o  
140^0 f o r  10 m i n u t e s . He c la im s  t h a t  under  c o n d i t i o n s  
o f  f i r e ,  t h i s  g iv e s  A c a c ia  cy c lo p s  a d i f f e r e n t i a l  
ad v a n tag e  over  o t h e r  p l a n t s .  H a rk e r  (1959) a l s o  found 
t h a t  s l i g h t  h e a t i n g  had  a s t i m u l a t i n g  e f f e c t  on th e  
g e r m i n a t i o n  o f  A ca c ia  h o c k i i  in  Uganda, a l th o u g h  p ro lo n g e d  
h e a t i n g  o r  s u b j e c t i o n  to  a s e v e r e  f i r e  i s  l e t h a l  . Un­
t r e a t e d  s e e d s  showed 29^ g e r m i n a t i o n ,  s eed s  h e a t e d  f o r
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10 m in u te s  a t  I IO^C, 64^ g e r m i n a t i o n ,  and 20 m in u te s  a t  
IIO^C o n ly  g e r m i n a t i o n .  P a r t i a l l y  c h a r r e d  s e e d s  
c o l l e c t e d  a f t e r  a f i r e  showed 9^ g e r m i n a t i o n .
b ) E x p e r im e n ts  u n d e r t a k e n  i n  t h i s  s tu d y  :
E x p e r im e n ts  were u n d e r t a k e n  t o  d e t e r m in e  t h e  e f f e c t  o f  
h e a t  p r e t r e a t m e n t  on th e  s e e d  g e r m i n a t i o n  o f  A ca c ia  h o c k i i  
and H ib i s c u s  c a n n a b i n u s , i . e .  one s h ru b  and one h e r b  b o th  
h av in g  l a r g e  numbers o f  h a rd  and s i z e a b l e  s e ed s  s u i t a b l e  and 
a v a i l a b l e  f o r  e x p e r i m e n t .  Both p l a n t s  have an i r r e g u l a r  
d i s t r i b u t i o n  i n  t h e  r a n c h  a r e a ,  and i t  was t h o u g h t  t h a t  t h e  
e f f e c t  o f  f i r e  on t h e i r  s e e d  g e r m i n a t i o n  might be p a r t l y  
r e s p o n s i b l e .  (The d i s t r i b u t i o n  of  A c a c ia  h o c k i i  i s  d i s c u s s e d  
i n  d e t a i l  i n  C hap te r  1 1 ) .  Two s u b s i d i a r y  e x p e r im e n t s  a re  
summarised  i n  t h e  append i x ,  (pp.2.(><3‘-7 ) , and a r e  m en t io n ed  i n  t h e  
d i s c u s s i o n  a t  the end o f  t h i s  c h a p t e r .  The s e r i e s  o f  e x p e r i ­
ments  a re  o u t l i n e d  i n  C h a p te r  5 ,  i n c l u d i n g  the d e t a i l s  o f  th e  
methods and t e m p e r a t u r e s  u s e d .
I n  a p r e l i m i n a r y  e x p e r im e n t  i t  was found t h a t  s eed  
s c a r i f i c a t i o n ,  or c h i p p in g ,  s i g n i f i c a n t l y  i n c r e a s e d  g e rm in a ­
t i o n  a t  0 . 1 ^  l e v e l  , r e s u l t i n g  in  a ^  g e r m i n a t i o n  of 39% 
and 61% r e s p e c t i v e l y  i n  the  u n h e a te d  se e d s  o f  A ca c ia  h o c k i i  
and H i b i s c u s  c a n n a b i n u s . I n  o r d e r  to  o b t a i n  maximum p o s s i b l e  
g e r m i n a t i o n ,  a t  l e a s t  h a l f  o f  th e  s e e d s  were t h e r e f o r e  ch ip p ed  
a f t e r  h e a t  t r e a t m e n t  i n  su b s e q u e n t  e x p e r i m e n t s .  These 
e x p e r i m e n t s  were c a r r i e d  out i n  two s t a g e s :  ( i )  an i n i t i a l  
e x p e r im e n t  to  f i n d  t h e  r an g ^  o f  h e a t  t o l e r a n c e  o f  t h e  s e e d s ,
( i i )  l a t e r  e x p e r i m e n t s  aimed a t  more d e t a i l e d  i n f o r m a t i o n  on 
the  e f f e c t  of t e m p e r a t u r e s  w i t h i n  t h i s  r a n g e .  The r e s u l t s  
o f  the  t r e a t m e n t  o f  b o th  s p e c i e s  a r e  c o n s i d e r e d  s e p a r a t e l y  
be low , f o l l o w e d  by a d i s c u s s i o n  o f  t h e i r  p o s s i b l e  e c o l o g i c a l  
s i g n i f i e  ance .
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I  H i b i s c u s  c a n n a b i n u s :
I n  t h e  f i r s t  ex p e r im en t  on t h e  h e a t  t o l e r a n c e  o f  
H i b i s c u s  ca n n a b in u s  s e e d s  t h e r e  was no g e r m i n a t i o n  o f  c h ip p e d  
or n o n -c h ip p e d  s e e d s  which had been  exposed  to  t e m p e r a t u r e s  
o f  150^ o r  200^0 f o r  2 o r  5 m i n u t e s .  I n  t h e  second  e x p e r i ­
ment s e e d s  were t h e r e f o r e  exposed  t o  t e m p e r a t u r e s  between 
1 0 0 ^ -1 5 0 ^ 0 ,  i n  o rd e r  to f i n d  t h e  upper  l i m i t  o f  t o l e r a n c e  o f  
t h e s e  s e e d s .  A l l  t h e  r e s u l t s  a r e  summarised g r a p h i c a l l y  
i n  F i g .  24 ,  t h e  f % u r e s  f o r  t h e  g e r m i n a t i o n  o f  H ib i s c u s  
ca n n ab in u s  s e e d s  a f t e r  no h e a t  t r e a t m e n t  (E x p t .A . )  b e in g  
compared w i th  g e r m i n a t i o n  a f t e r  t h e  v a r i o u s  h e a t  t r e a t m e n t s  
( B . I  Sc I I )  (T a b le  n  , p.'Lfe'S ) .  Where t h e r e  i s  no s i g n i f i ­
c a n t  d i f f e r e n c e  between t h e  g e r m i n a t i o n  o f  sam ples  o f  s i m i l a r  
t r e a t m e n t ,  t h e s e  have been u sed  t o g e t h e r  to  compare t h e  e f f e c t  
o f  c h i p p i n g  and t e m p e r a t u r e .  They r e v e a l  th e  f o l l o w i n g  p o i n t s :
C h i p p i n g : C h ip p in g  was on ly  a d v a n tag e o u s  to  g e r m i n a t i o n
when t h e r e  was no h e a t  t r e a t m e n t ,  ( s i g n i f i c a n t  t o  0.1%) or  
only  2 m in u te s  a t  lOO^C ( s i g n i f i c a n t  t o  1 .0 % ) .
T em p e ra tu re  : The g e r m i n a t i o n  o f  n o n -c h ip p e d  se e d
i n c r e a s e d  w i th  i n c r e a s e d  t e m p e r a t u r e  up t o  l lO ^C ,  w h i l e  th e  
g e r m i h a t i o n  o f  c h ip p e d s e e d s  showed no v a r i a t i o n .  A f t e r  2 
m in u te s  a t  120^0 b o th  ch ip p ed  and n o n -c h ip p e d  seeds  e x h i b i t e d  
r e d u c e d  g e r m i n a t i o n .  There  was no g e r m i n a t i o n  a f t e r  5 m in u te s  
a t  1 2 0 °C , or  a f t e r  2 o r  5 m in u te s  a t  130^ o r  150^0 .
L en g th  o f  e x p o s u r e : Seed g e r m i n a t i o n  was b e t t e r  a f t e r
2 m in u te s  t h a n  a f t e r  5 m in u te s  ex p o su re  a t  b o th  llO^C and 
120^0 .  The d i f f e r e n c e  was s i g n i f i c a n t  t o  0.1% a t  110°C and 
to  1.0% a t  120^C. ( i n c l u d i n g  b o th  c h ip p e d  and n o n -c h ip p e d  
se ed s  ) .
C o n c lu s io n :
G e rm in a t io n  o f  H i b i s qus cannab inus  s e ed s  may be improved 
by s c a r i f i c a t i o n  or by e x p o s u re s  of 2 o r  5 m in u te s  a t  100^ o r  
l lO ^ C .  T e m p e ra tu re s  o f  130°C or  more, f o r  t h e s e  l e n g t h s  o f
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e x p o s u r e ,  a r e  l e t h a l .  At 100^ and l lO^C t h e  l e n g t h  o f  
ex p o s u re  i s  s i g n i f i c a n t ,  g e r m i n a t i o n  d e c r e a s i n g  w i t h  i n c r e a s e d  
e x p o s u re  from 2 to 5 m i n u t e s .
I I  A c a c ia  h o c k i i :
As o u t l i n e d  on p.  r i  , more e x t e n s i v e  i n v e s t i g a t i o n s  were  
made o f  t h e  s e e d  g e r m i n a t i o n  o f  A c a c ia  h o c k i i , i n v o l v i n g  
e x p e r i m e n t s  i n  two s u c c e s s i v e  y e a r s .  These a r e  c o n s i d e r e d  
i n  t u r n .
a) 1962 :  I n  t h e  f i r s t  e x p e r im e n t  ( B . I . )  t h e r e  was no g e rm in a ­
t i o n  of c h ip p e d  o r  n o n - c h ip p e d  s e e d s  which  had been  exposed  to  
t e m p e r a t u r e s  o f  150^ or 200^0 f o r  2 o r  5 m i n u t e s ,  and even  a t  
100 G t h e r e  was a  s i g n i f i c a n t  d e c r e a s e  i n  g e r m i n a t i o n .  I n  
E x p t .  B . I I .  lo w e r  t e m p e r a t u r e s ,  and o n ly  a o n e -m in u te  ex p o s u re  
a t  100*^0 were t h e r e f o r e  u s e d  i n  o r d e r  to  f i n d  th e  u p p e r  l i m i t  
o f  t o l e r a n c e  o f  t h e s e  s e e d s .  The r e s u l t s  a r e  summarised  
g r a p h i c a l l y  i n  F i g .  23 ,  t h e  g e r m i n a t i o n  o f  s e e d s  a f t e r  no h e a t  
t r e a t m e n t  ( E x p t .  A.) b e in g  compared w i t h  g e r m i n a t i o n  a f t e r  th e  
v a r i o u s  h e a t  t r e a t m e n t s  ( B . I .  & I I . )  (T ab le  »? , p . zW ) . There  
was no s i g n i f i c a n t  d i f f e r e n c e  between r e p l i c a t i o n s  a t  any s t a g e  
so th e y  have  been  u s e d  t o g e t h e r  to  compare t h e  e f f e c t s  o f  
c h i p p i n g  and  t e m p e r a t u r e .
C h ip p in g : C h ip p in g  im proved  g e r m i n a t i o n  i n d e p e n d e n t l y  o f
the o t h e r  t r e a t m e n t s .  I t  was s i g n i f i c a n t  t o  5.0% a t  100°C and 
to  0.1% a t  t h e  o t h e r  t e m p e r a t u r e s ,  and when t h e r e  was no temp­
e r a t u r e  p r e t r e a t m e n t .
Temper a t u r e  : T e m p e ra tu re s  o f  60° and 80°G f o r  2 o r  5
m in u te s  h ad  no e f f e c t  on s e e d  g e r m i n a t i o n .  At 100°C b o th  
e x p o s u re s  s i g n i f i c a n t l y  r e d u c e d  g e r m i n a t i o n  o f  ch ip p ed  and non- 
c h ip p e d  s e e d s ,  and t h e r e  was no g e r m i n a t i o n  a f t e r  e x p o s u re  to  
150°C f o r  2 o r  5 m i n u t e s .
L e n g th  o f  e x p p e u r e : The l e n g t h  o f  e x p o s u r e ,  w h e th e r  2 o r
5 m i n u t e s ,  made no d i f f e r e n c e  t o  g e r m i n a t i o n  a t  any t e m p e r a t u r e .
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SEED GERMINATION OF ACACIA HOCKII De Wild
ROOT EMERGENCE AFTER HEAT TREATMENT AND THEN CHIPPED OR NON-CHIPPED
(SINGLE TESTS USING 25  or 5 0  SEEDS)
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The on ly  s i g n i f i c a n t  v a r i a t i o n  was be tw een  1 and 5 m in u te s  a t  
lOO^C. Here t h e  s h o r t e r  ex p o s u re  a l lo w e d  i n c r e a s e d  g e rm in a ­
t i o n  o f  c h ip p e d  s e e d s ,  a d i f f e r e n c e  s i g n i f i c a n t  to  O . l f o .
C o n c lu s io n  :
I n  t h i s  ex p e r im en t  th e  g e r m i n a t i o n  o f  A ca c ia  h o c k i i  
s e e d s  was. a lways i n c r e a s e d  by s c a r i f i c a t i o n ,  but t h e r e  i s  no 
e v id e n c e  t h a t  h e a t  t r e a t m e n t  i s  a d v a n ta g e o u s ;  r a t h e r  t h e  
r e v e r s e .  Seeds  c o u ld  t o l e r a t e  t e m p e r a t u r e s  o f  60*  ^ and 80°C 
f o r  2 o r  5 m i n u t e s ,  bu t  lOO^C f o r  even  one m in u te  was damaging,
and 150*^0 was l e t h a l  a t  e x p o s u re s  o f  2 o r  5 m in u t e s .
A ca c ia  h o c k i i  s eed s  were more s e n s i t i v e  to  h e a t  t r e a t ­
ment t h a n  t h o s e  of  H i b i s c u s  c a n n a b i n u s . T em p e ra tu re s  t h a t  
i n c r e a s e d  th e  g e r m i n a t i o n  o f  u n ch ip p ed  se e d s  o f  th e  l a t t e r  
were damaging to  th e  s e e d s  of  A cac ia  h o c k i i .
b) 1963:  The a u t h o r  i s  i n d e b t e d  t o  Dr P. Huxley^ who o f f e r e d
t o  c a r r y  ou t  a f u r t h e r  ex p e r im en t  on t h e  g e r m i n a t i o n  o f  A cac ia  
h o c k i i  s e e d s ,  a f t e r  t h e  a u t h o r  had  l e f t  Uganda, on th e  t e r m i n a ­
t i o n  o f  h e r  s c h o l a r s h i p .  New se e d s  were c o l l e c t e d  fromo
M b a ra ra  i n  w e s t e r n  Uganda i n  F e b ru a ry  1963 and th e  aim o f  t h e  
e x p e r im e n t  was to  c o n f i rm  th e  e f f e c t  o f  t e m p e r a t u r e s  r a n g in g  
from 60^ t o  110*^0. Only e x p o s u re s  o f  2 m in u te s  were a p p l i e d  
a t  t h e  lo w er  t e m p e r a t u r e s ,  on th e  a s su m p t io n  t h a t  i f  t h e  
s h o r t e r  e x p o s u re  d id  not i n c r e a s e  g e r m i n a t i o n ,  n e i t h e r  would 
a l o n g e r  e x p o s u re .  I n  o r d e r  to  o b t a i n  optimum g e r m i n a t i o n ,  
a l l  the  se e d s  were s c a r i f i e d  e x c e p t  f o r  a c o n t r o l  sam p le .  The 
r e s u l t s  a r e  i l l u s t r a t e d  g r a p h i c a l l y  i n  F i g .  24 and summarised 
i n  T ab le  • 1 , p .  I t f .
No t e m p e r a tu r e  s i g n i f i c a n t l y  i n c r e a s e d  se e d  g e r m i n a t i o n ,  
and th e  g e r m i n a t i o n  o f  s e e d s  s u b j e c t e d  t o  80°C was s i g n i f i c a n t l y  
worse  t h a n  t h o s e  ex posed  to  60*^0. Above 80^C t h e r e  was a l s o  
a s i g n i f i c a n t  d e c r e a s e  i n  g e r m i n a t i o n ,  as  compared w i th
1 .  L e c t u r e r  i n  D ep t .  A g r ic u l tu re ,  M akerere  U n i v e r s i t y  C o l l e g e .
2 .  By c o u r t e s y  o f  Mr F . W i lso n ,  Ankole Land Use I n v e s t i g a t i o n
Unit  , M b ara ra .
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g e r m i n a t i o n  a f t e r  60^ or 80^0 .  There  was no s i g n i f i c a n t  
d i f f e r e n c e  between th e  g e r m i n a t i o n  of s e e d s  s u b j e c t e d  t o  90° \  
100°  o r  110°G a l th o u g h  t h e r e  a p p e a re d  t o  be a t r e n d  i n  which  
g e r m i n a t i o n  was p r o g r e s s i v e l y  r e d u c e d  w i t h  i n c r e a s i n g  temp­
e r a t u r e  .
Concl us i  on :
No t e m p e r a t u r e  of  60°C +, f o r  2 o r  5 m in u te s  i n c r e a s e d  
t h e  s e e d  g e r m i n a t i o n  o f  A c a c ia  h o c k i i , and t e m p e r a t u r e s  above 
80°C were d e l e t e r i o u s  a t  t h e s e  e x p o s u r e s .
The r e s u l t s  o f  e x p e r im e n t s  on d i f f e r e n t  s e e d s  i n  two 
s u c c e s s i v e  y e a r s  do not t h e r e f o r e  s u p p o r t  t h e  e v id e n c e  o f  
H ark e r  (1959) t h a t  t e m p e r a t u r e s  o f  110°G i n c r e a s e d  th e  s e e d  
g e r m i n a t i o n  o f  A cac ia  h o c k i i . T h is  d i v e r s i t y  o f  r e s u l t s  i s  
im p o s s ib l e  t o  e x p l a i n .  There  i s  a g re e m e n t ,  how ever,  t h a t  
t e m p e r a t u r e s  e q u i v a l e n t  t o  a s e v e r e  f i r e  would k i l l  t h e s e  
s e e d s ,  and th e  a u t h o r ' s  e x p e r i m e n t s  i n d i c a t e  t h a t  even  s h o r t  
ex p o s u re s  o f  150°C a r e  l e t h a l .
D i s c u s s i o n  :
Drought i n d u c e s  s e e d  dormancy i n  th e  d ry  s e a s o n ,  but  
even i f  w a te r  i s  a v a i l a b l e  h a r d  c o a t e d  s e e d s ,  such  as th o s e  
o f  A c a c ia  h o c k i i  and H ib i s c u s  c a n n a b i n u s , may r e m a in  dorm an t .  
T h is  i s  p o s s i b l y  b ecause  t h e i r  s e e d  c o a t s  p r e v e n t  t h e  d i f f u s i o n  
o f  w a te r  and oxygen and c a u s e  an accum m ula t ion  o f  ca rb o n  
d i o x i d e  and o th e r  s u b s t a n c e s  which  may i n h i b i t  g rowth  (Hussey 
1958; E v e n a r i  1 9 5 7 ) .
I n  t h e  l a b o r a t o r y  t h e  dormancy can be b ro k en  by c h ip p in g  
th e  s e e d  c o a t , and i n  t h e  case  o f  H i b i s e s us cannab inus  s l i g h t  
h e a t i n g  has  t h e  same e f f e c t ;  i . e .  e x p o s u re s  o f  2 o r  5 m in u te s  
a t  lOO^G and 110°C c a u s e d  i n c r e a s e d  g e r m i n a t i o n  s i m i l a r  t o  t h a t  
o f  t h e  c h ip p e d  s e e d s .  There  was no e v i d e n c e ,  however,  t h a t  
t h i s  was due t o  c r a c k i n g  o f  t h e  s e e d  co a t  ( J a r r e t  & P e t r i e  1929), 
which on ly  o c c u r r e d  a t  h i g h e r ,  l e t h a l  t e m p e r a t u r e s  i n  b o th  
H i b i s c u s  ca n n ab in u s  and A c a c ia  h o c k i i .
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The p r e s e n t  e x p e r i m e n t s  t h e r e f o r e  s u g g e s t  t h a t  t h e  
s l i g h t  t e m p e r a t u r e s  o f  a p a t c h y ,  e a r l y  bu rn  may f a v o u r  t h e  
g e r m i n a t i o n  o f  H ib i s c u s  c an n ab in u s  s e e d s .  I t  f u r t h e r  
a p p e a r s  t h a t  t h e  s e e d s  m ig h t ,  i n  a m ild  b u rn ,  be s a f e  from 
h i g h  t e m p e r a t u r e s  which  have been shown to  be l e t h a l ,  b ec au se  
th ey  a r e  o f t e n  s t i l l  l o d g e d  i n  p r o t e c t i v e  c a p s u l e s  t h r e e  f e e t  
above t h e  g round  l e v e l  where t h e  h i g h e s t  t e m p e r a t u r e s  a r e  
l i k e l y  t o  b e .
On t h e  o th e r  h an d ,  n e i t h e r  t h e  seed s  o f  A c a c ia  h o c k i i  o r  
H ib i s c u s  c a n n a b in u s  c o u ld  w i t h s t a n d  th e  h ig h  t e m p e r a tu r e s  o f  a 
s e v e r e  f i r e .  Seeds b u r i e d  i n  t h e  s o i l  would be i n s u l a t e d  
from t h e  h e a t  {Expt .  D . I I .  p.z,G7 ) bu t  r e l a t i v e l y  l a r g e  se ed s  
a r e  l e a s t  l i k e l y  to  be b u r i e d .  I t  t h e r e f o r e  seems t h a t  t h e  
i r r e g u l a r  d i s t r i b u t i o n  o f  t h e s e  p l a n t s  may a t  l e a s t  p a r t i a l l y  
r e f l e c t  t h e  i r r e g u l a r  p a t t e r n  o f  s e v e r e  f i r e s .  I n  o r d e r  to  
c o n f i rm  t h i s  t h e o r y ,  f u r t h e r  s e e d  e x p e r im e n t s  a r e  needed t o  
d i s c o v e r  w h e th e r  more common h e r b s  and t r e e s  have more h e a t -  
t o l e r a n t  s e e d s .  I n  a  s u b s i d i a r y  e x p e r i m e n t ,  D . I .  ( p . ' i t b )  i t  
was found t h a t  two r e l a t i v e l y  common h e r b s ,  P s e u d a r t h r i a  
h o o k e r i  and B e rkheya  s p e k e a n a , have  s e e d s  whose g e r m i n a t i o n  
i s  a p p a r e n t l y  i n c r e a s e d  by a  l i g h t  b u rn ,  but t h e  t e m p e r a t u r e s  
i n v o l v e d  and t h e  h e a t  t o l e r a n c e  o f  t h e s e  se e d s  a r e  no t  known.
The d i s t r i b u t i o n  o f  a l l  p l a n t s  must be due to  a complex 
i n t e r a c t i o n  o f  many f a c t o r s ,  bu t  t h e  e f f e c t  o f  f i r e  on seed  
v i a b i l i t y  and  g e r m i n a t i o n  seems to  be a  f a c t o r  worthy  o f  
f u r t h e r  c o n s i d e r a t i o n  and e x p e r i m e n t .  I n  1943 Thomas w ro te :  
" I t  seems t h a t  b u r n in g  i s  e s s e n t i a l  i f  t h e  se ed s  o f  some 
t r e e s ,  e . g .  Butyrospermum p a r k i i , a r e  t o  g e r m in a te  w e l l " ,  bu t  
how f a r  t h i s  i s  t r u e  o f  most s a v a n n a  p l a n t s  i s  unknown. I n  
t h e  case  o f  Gombretum s p e c i e s  i t  a p p e a r s  t h a t  f i r e  s t i m u l a t e s  
f l o w e r in g  but may no t  be c r i t i c a l  i n  s e e d  g e r m i n a t i o n ,  as t h e  
s e e d s  ap p e a r  w e l l  p r o t e c t e d  w i t h i n  t h e  to u g h ,  winged f r u i t s .  
( P l a t e  V I I )  .
A ccord ing  to  p r e s e n t  e v i d e n c e ,  however,  a sh ru b  such  as
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A c a c ia  h o c k i i  may be f a i r l y  w id e s p re a d  d e s p i t e  i t s  h e a t -  
s e n s i t i v e  s e e d s .  T h is  may be a c h ie v e d  f o r  a number o f  
r e a s o n s  :
( i )  S e v e re  f i r e s  a r e  i n f r e q u e n t  and l o c a l i s e d  owing t o  
t h e  p r e v a l e n c e  o f  e a r l y  b u r n s .
( i i )  T re e s  and s h ru b s  have t h e  a d v a n ta g e  o f  upper  b ran ch es  
o u t  of  r e a c h  o f  t h e  f l a m e s .  Few A c a c ia  h o c k i i  s h r u b s  
ex c ee d  1 5 ' ,  bu t  f lam es  on ly  r e a c h  t h i s  h e i g h t  i n  s e v e r e  
f i r e s  , and even  th e n  t h e  t e m p e r a t u r e s  a t  t h i s  h e i g h t  a r e  
l e s s  s e v e r e  t h a n  a t  ground  l e v e l .  ( B o a le r  1 9 6 2 ) .
( i i i )  I n  t h i c k e t s  A ca c ia  h o c k i i  i s  u s u a l l y  p r o t e c t e d  from 
f i r e ,  t o g e t h e r  w i t h  o t h e r  f i r e - s e n s i t i v e  p l a n t s  such  as 
T e c l e a  n o b i l i s . (Dawkins 1949) .
( i v )  A c a c ia  h o c k i i  i s  most abundan t  i n  l o c a l l y  h e a v i l y  g r a z e d  
a r e a s  where t h e  low g r a s s  sward and p a t c h e s  o f  b a r e  ground 
p r e v e n t  f i e r c e  o r  f r e q u e n t  f i r e s .  M oreover ,  s eeds  which 
f a l l  on b a r e  g ro u n d ,  as a t  t h e  base  o f  Nyarayekudo h i l l  may 
f i n d  o p t im a l  t e m p e r a t u r e s  f o r  t h e i r  g e r m i n a t i o n .  The 
p r e s e n t  e x p e r im e n t s  i n d i c a t e  t h a t  t h e r e  was a  tendency  
f o r  maximum g e r m i n a t i o n  a t  t e m p e r a t u r e s  e q u i v a l e n t  to  
t h o s e  p ro b a b ly  o b t a i n e d  on a  b a re  s o i l  s u r f a c e .  According 
t o  m ercury  and s t e e l  th e rm o g rap h  r e c o r d i n g s  t a k e n  i n  
Sep tem ber  1957,  f o r  exam ple ,  t h e  t e m p e r a tu r e  o f  a ba re  
s o i l  s u r f a c e  n e a r  Kampala v a r i e d  from 16 -50°C .+  (Huxley ,  
p e r s o n a l  co m m u n ic a t io n )^ .
The i n t e r - r e l a t i o n s h i p s  o f  f i r e  and g r a z i n g  and t h e i r  
e f f e c t  on t h e  s e e d  g e r m i n a t i o n  and d i s t r i b u t i o n  o f  A ca c ia  h o c k i i  
i s  f u r t h e r  d i s c u s s e d  i n  C hap te r  1 1 ,  t o g e t h e r  w i th  t h e  p o s s i b l e  
i m p l i c a t i o n s  r e g a r d i n g  th e  d i s t r i b u t i o n  o f  o t h e r  sh ru b s  i n  
Uganda.
1 .  L e c t u r e r  i n  D ep t .  A g r i c u l t u r e ,  M akerere  U n i v e r s i t y  C o l l e g e .
1 4 9 .
G e n e ra l  C o n c l u s i o n :
F i r e  i s  i n f l u e n c i n g  t h e  v e g e t a t i o n  i n  t h r e e  ways:
1) I t  a l t e r s  the  v e g e t a t i o n  d e n s i t y  and s t r u c t u r e ,
i n f l u e n c i n g  the  form and p a t t e r n  o f  phys iognom ic  t y p e s .
E) I t  i s  a  s e l e c t i v e  f o r c e  o p e r a t i n g  on t h e  c o m p o s i t i o n
o f  t h e  v e g e t a t i o n .
3) I t  is  a f a c t o r  c o m p l i c a t i n g  t h e  v e g e t a t i o n  p a t t e r n  as
a r e s u l t  o f  i t s  i r r e g u l a r i t y  i n  i n t e n s i t y  and u b i q u i t y  
f rom y e a r  t o  y e a r ,  and t h e  d i s t r i b u t i o n  o f  p l a n t s  p a r t l y  
depends  on th e  e f f e c t i v e n e s s  o f  t h e i r  v e g e t a t i v e  means 
o f  s u r v i v a l  and th e  e f f e c t  o f  f i r e  on t h e i r  s e e d  v i a b i l i t y  
and g e r m i n a t i o n .
F i r e  t h u s  i n f l u e n c e s  a l l  a s p e c t s  o f  t h e  v e g e t a t i o n  and 
i s  one f a c t o r  r e s p o n s i b l e  f o r  some o f  t h e  a n o m a l ie s  and 
i r r e g u l a r i t i e s  d i s c u s s e d  i n  C h a p te r  7 .  I t  m o d i f i e s  t h e  
p a t t e r n  o f  p h y s io g n o m ic  t y p e s ,  f o r  ex am p le ,  by w id e n in g  t h e  
b o u n d a r i e s  o f  g r a s s l a n d  where s o i l  c o n d i t i o n s  a p p e a r  amenable 
to  t r e e  g r o w t h ,  and i t  i s  p o s t u l a t e d  t h a t  i r r e g u l a r  i n t e n s ­
i t i e s  o f  f i r e s  a r e  r e f l e c t e d  i n  t h e  i r r e g u l a r  d i s t r i b u t i o n s  
o f  some s p e c i e s ,  p a r t l y  a c c o u n t i n g  f o r  t h e  complex p a t t e r n  o f  
some s p e c i e s  a s s o c i a t i o n s .  A l though  i t s  i n f l u e n c e  has been 
r e d u c e d  i n  r e c e n t  y e a r s  by t h e  p r e v a l e n c e  o f  e a r l y  b u r n s ,  i t  
s t i l l  a p p e a r s  t o  c o n t r o l  t h e  c h a r a c t e r  o f  t h e  v e g e t a t i o n  t o  a 
h i g h  d e g r e e .
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C h a p te r  1 1 :  A n th ro p o g e n ic  f a c t o r s  I V  .
L o c a l i s e d  c a t t l e  g r a z i n g . .
D u r in g  th e  c o u r s e  o f  t h i s  s tu d y  th e  number o f  an im a l s  
g r a z i n g  i n  the  a r e a  was b e in g  a l t e r e d  i n  two o p p o s in g  ways :
( i )  t h e  number o f  game was b e i n g  r e d u c e d ,  ( i i )  t h e  number o f  
c a t t l e  was b e in g  i n c r e a s e d .  The o v e r a l l  p i c t u r e  a p p e a r s  
to  be one of  change from  t h e  w i d e s p r e a d ,  v a r i e d  and l e s s  
i n t e n s i v e  g r a z i n g  and t r a m p l i n g  o f  game, t o  t h e  more l o c a l ,  
i n t e n s i v e  and u n i fo rm  e f f e c t  o f  t h e  d o m e s t ic  a n im a l .  T h is  
r e i n t e n s i f i c a t i o n  o f  c a t t l e  g r a z i n g ,  and i t s  i n f l u e n c e  on 
t h e  v e g e t a t i o n  i s  t o  be c o n s i d e r e d  i n  two s t a g e s :  a) t h e  
e f f e c t  on t h e  h e r b  l a y e r ,  b) t h e  e f f e c t  on t h e  d i s t r i b u t i o n  
o f  c e r t a i n  s h r u b s ,  e s p e c i a l l y  A c a c ia  h o c k i i .
a) The h e r b  l a y e r
The r a n c h  management i n v o l v e s  a p o l i c y  o f  r o t a t i o n a l  
g r a z i n g ,  h e r d s  o f  a p p r o x .  150 c a t t l e  o f t e n  b e in g  moved on to  
a d i f f e r e n t  p a r t  o f  t h e  r a n c h  e v e ry  s i x  t o  tw e lv e  m o n th s .
I n  each  a r e a  t h e  herdsm en  e r e c t  tem p o ra ry  h o u s in g  f o r  t h e i r  
f a m i l i e s  and  f e n c i n g  f o r  p r o t e c t i o n  from p r e d a t o r s .  The 
c l u s t e r  o f  h o u se s  and c i r c u l a r  c a t t l e  k r a a l s  i s  c a l l e d  a boma, 
and f o r  t h e  p e r i o d  o f  s t a y  t h e  s u r r o u n d i n g  a r e a  i s  s u b j e c t e d  
to  i n c r e a s i n g  m o d i f i c a t i o n .  I n  t h e  f i r s t  p l a c e ,  t r e e s  a r e  
f e l l e d  t o  p r o v i d e  h o u s in g  and f e n c i n g .  S e c o n d ly ,  g r a z i n g  
and t r a m p l i n g  a r e  l o c a l i s e d  as  c a t t l e  must be w i t h i n  r e a c h  o f  
a b o r e h o l e  f o r  w a t e r ,  and  o f  t h e  p r o t e c t i v e  k r a a l  a t  n i g h t .
The m ain  g r a z i n g  a r e a  r a r e l y  e x c e e d s  one s q u a r e  m i l e .  W e l l -  
worn r o u te w a y s  soon  f o c u s  on t h e  bornas and w a t e r h o l e s , and 
i n  and a ro u n d  t h e s e  f o c i  t h e  v e g e t a t i o n  i s  denuded .  The s o i l  
i s  impounded and co m p ac ted ,  and i n  k r a a l s  i t  i s  h e a v i l y  
m anured .  I n  t h e  wet s e a s o n  p e r c o l a t i o n  i s  i m p a i r e d ,  t h e  boma 
becomes a  s e a  o f  mud, and t o  p r e v e n t  f o o t  r o t  and f u r t h e r  
d e g e n e r a t i o n  o f  c o n d i t i o n s ,  t h e  h e r d  i s  moved on to  a n o t h e r  
a r e a .
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The r e s u l t  o f  t h i s  p o l i c y  i s  t h a t  few a r e a s  a r e  su b ­
j e c t e d  t o  s e v e r e  g r a z i n g  and t r a m p l i n g  f o r  more t h a n  a y e a r ,  
bu t  an i n c r e a s i n g l y  l a r g e  number o f  p l a c e s  have b ee n  a f f e c t e d  
f o r  t h i s  l e n g t h  o f  t i m e .  The d i s t r i b u t i o n  o f  t h e  bomas u se d  
up t o  August 1961 h as  been  mapped, as  f a r  as  p o s s i b l e ,  i n  
F i g .  25 .  The d e n s i t y  o f  bomas w i l l  o b v i o u s l y  i n c r e a s e  and 
t h e  aim of t h e s e  i n v e s t i g a t i o n s  was t o  t r y  and a s s e s s  t h e i r  
i m p o r t a n c e  i n  c o m p l i c a t i n g  t h e  v e g e t a t i o n  m o s a ic .
The i n v e s t i g a t i o n s  c o n s i s t e d  o f  t h e  d e t a i l e d  s tu d y  o f  
two bomas and more g e n e r a l  s u r v e y s  o f  o t h e r  bomas i n  d i f f e r e n t  
p a r t s  o f  t h e  r a n c h .  The bomas s t u d i e d  i n  d e t a i l  were s e l e c t e d  
f o r  t h e i r  e a s e  o f  a c c e s s  and b e c a u s e  o f  t h e i r  l o c a t i o n  i n  
d i f f e r e n t  p a r t s  o f  t h e  s o i l - v e g e t a t i o n  c a t e n a .  The f i r s t  
boma exam ined  l i e s  one m i l e  s o u t h  o f  Kimengo i n  an a r e a  o f  
op en ,  s h r u b  s a v a n n a  w i t h  H y p a r r h e n i a  s p e c i e s  d o m in a t in g  th e  
g ro u n d  l a y e r .  The s o i l  c o r r e s p o n d s  to  zone I I I  i n  t h e  s o i l  
c a t e n a .  The seco n d  boma i s  a t  t h e  b ase  o f  Nyamyekudo h i l l ,  
i n  s a v a n n a  w ood land  w i t h  L o u d e t i a  a r u n d i n a c e a - H y p a r r h e n ia  
g r a s s l a n d .  The l a t e r i t i c  s o i l  c o r r e s p o n d s  to  zone I .
Kimengo Boma:
Kimengo boma ( F i g .  26) was abandoned  i n  O c to b e r  1960 ,  
a f t e r  o c c u p a t i o n  f o r  12 m o n t h s , and  t h e  whole boma was a lm ost  
b a re  o f  v e g e t a t i o n .  The im m ed ia te  s u r r o u n d i n g  g r a s s l a n d  was 
i n t e r l a c e d  by c a t t l e  t r a c k s  and t h e  g r a z e d  t u s s o c k s  no lo n g e r  
p r o v i d e d  a  co m p le te  ground c o v e r .  The aim of  t h i s  i n v e s t i g a ­
t i o n  was t o  s t u d y  the  changes  i n  f l o r a l  c o m p o s i t i o n  as  t h e  
v e g e t a t i o n  r e a s s e r t e d  i t s e l f  a f t e r  t h e  d e p a r t u r e ' o f  t h e  h e r d .
Method :
1 .  An e x p e r i m e n t a l  c o n t r o l  p l o t  a p p ro x .  70 X 60 f e e t  i n  a r e a ,  
was dug i n  F e b r u a r y  1961 t o  compare i t s  c o l o n i s a t i o n  w i t h  
t h a t  o f  th e  boma. A l l  t h e  p l a n t s  were rem oved,  i n c l u d i n g  
t h e i r  r o o t s ,  b u t  t h e  s o i l  was, n o t  com pacted  or  manured l i k e  
t h e  boma s o i l s .  ( F i g .  27)
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XVIII  Kimengo c a t t l e  boma 6 weeks a f t e r  abandonm ent ,  
December 1960 .
XIX Kimengo c a t t l e  boma 7 months a f t e r  abandonm ent ,  
May 1 9 6 1 .
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2 .  The boma was mapped by c h a i n  s u rv e y  i n  May 1 9 61 ,  7 months 
a f t e r  i t  was a b a n d o n ed ,  and t h e  su rv e y  i n c l u d e d  a r e a s  
d o m in a ted  by t h e  m ain  c o l o n i s i n g  g r a s s e s .  ( F i g .  2 7 ) .
3 .  One y e a r  l a t e r ,  i n  May 1 962 ,  changes  were  r e c o r d e d  by 
g e n e r a l  v i s u a l  o b s e r v a t i o n s  and s i x  t r a n s e c t s  were  made 
a c r o s s  th e  boma t o  sample  t h e  v e g e t a t i o n  i n  d i f f e r e n t  
h a b i t a t s  such  a s  t h e  k r a a l s ,  h o u s in g  a r e a  and t h e  h e a v i l y  
g r a z e d  o u t e r  boma m a r g in s .  P r e s e n c e / a b s e n c e  o f  s p e c i e s  
was r e c o r d e d  i n  c o n t ig u o u s  m e tre  q u a d r a t s ;  t h e  d a t a  i s  
sum m arised  i n  F i g . 28 ,  and Tables^p.i^9 and 1 7 0 .
The v e g e t a t i o n  c h a n g e s :
( i ) S i x  weeks a f t e r  abandonment :
T h e re  was l i t t l e  r e g r o w t h  o f  v e g e t a t i o n  as  t h e  d ry  s e a s o n  
was u n d e r  way. I n  t h e  h o u s i n g  a r e a  t h e  b a r e  g ro u n d  was 
r e l i e v e d  by a  few clumps o f  s t u r d y  p e r e n n i a l s  s u c h  as  Panicurn 
maximum, H y p a r r h e n i a  f i l i p e n d u l a  and S e t a r i a  s p h a c e l a t a . 
O th e r w is e  t h e r e  were on ly  a few p a t c h e s  o f  Cynodon d a c t y l o n  
( P l a t e  X V I I I ) , C h l o r i s  g a y a n a , some r e m a in in g  v e g e t a b l e s  and 
a few s e e d l i n g s  o f  I m p e r a t a  c y l i n d r i c a . The k r a a l s  were 
c o m p le t e ly  d e v o id  o f  v e g e t a t i o n  w i t h  t h e  e x c e p t i o n  o f  th e  
f u r t h e s t ,  most r e c e n t l y  and o b v i o u s l y  l e s s  i n t e n s i v e l y  used  
k r a a l .  Here  t h e r e  were t u s s o c k s  o f  H y p a r r h e n i a  f i l i p e n d u l a , 
Panicum maximum, S e t a r i a  s p h a c e l a t a  and D i g i t a r i a  s p .  t o g e t h e r  
w i t h  H o s l u n d i a  o p p o s i t a , A ca ly p h a  v i l l i c a u l i s  and o t h e r  
p e r e n n i a l s  r e g e n e r a t i n g  from t h e i r  r o o t  s t o c k s .  Stumps o f  
B r i d e l i a  and Combretum w ere  a l r e a d y  s p r o u t i n g  new s h o o t s  
d e s p i t e  t h e  s h o r t  p e r i o d  of  t im e and t h e  dry  c o n d i t i o n s .
( i i )  S even  months a f t e r  ab a n d o n m en t :
T h e re  had  been  heavy r a i n  and c o l o n i s a t i o n  o f  t h e  boma 
was q u i t e  e x t e n s i v e .  ( F i g .  27 ,  P l a t e  XIX).  The s a l i e n t  
f e a t u r e s  were a s  f o l l o w s  :
1 .  I n i t i a l  e s t a b l i s h m e n t  of Cynodon d a c t y l o n  i n  e v e ry  
k r a a l  and  i n  p a r t  o f  t h e  h o u s i n g  a r e a .
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2. Predom inance  o f  p e r e n n i a l  s t o l o n i f e r o u s  g r a s s e s  i n  
t h e  k r a a l s ,  sometimes fo rm in g  pure  s t a n d s .  The 
inw ard  i n v a s i o n  o f  t u s s o c k y  g r a s s e s ,  e . g .  Panicum 
maximum (which  was abundan t  on  t h e  o u t e r  boma m a rg in s )  
was o c c u r r i n g  a t  a s lo w e r  r a t e .
3 .  A much g r e a t e r  v a r i e t y  o f  g r a s s e s  e l s e w h e re  i n  t h e  
boma, e . g .  E r a g r o s t i c  c i l i a r i s  and S p o ro b o lu s  
p y r a m i d a l i s .
4 .  P r im ary  c o l o n i s a t i o n ,  in  g e n e r a l ,  by g r a s s e s  which  
a r e  n o t  abundant  or  even  c h a r a c t e r i s t i c  o f  t h e  s u r ro u n d ­
in g  g r a s s l a n d .
5 .  C o l o n i s a t i o n  by h e r b s , e . g .  P o r t u l a c a  o l e r a c e a  and 
Mar i s  eus  umbel 1 a t  us , m a in ly  i n  t h e  l e s s  h e a v i l y  manured 
a r e a s .
( i i i )  N in e t e e n  months a f t e r  abandonm ent :
T here  was a  c o n t in u e d  c o n t r a s t  i n  th e  c o l o n i s a t i o n  o f  
d i f f e r e n t  h a b i t a t s .  (T a b le s  ) .  The main p o i n t s  a re
o u t l i n e d  :
1 .  Every  k r a a l  had now been co v e re d  by a t h i c k  sward o f  
Cynodon d a c t y l o n .
2. I n  one k r a a l  the  s eco n d  s t a g e  o f  c o l o n i s a t i o n  was 
un d e r  way : t h e r e  was an i n c r e a s e  i n  h e rb s  and l a r g e  
clumps o f  S e t a r i a  and Panicum maximum were b e g in n in g  
t o  c o a l e s c e .  Solanum sp .  had doub led  i n  a r e a ,  some 
bushes  being  3 ’ h i g h .
3 .  House s i t e  ( b a re  soil^^ i n  F i g .  28) c o l o n i s a t i o n  was 
s lo w e r  and more v a r i e d ,  u s u a l l y  w i th  a h i g h e r  p r o p o r ­
t i o n  o f  h e r b s ,  and a g r e a t e r  number o f  n o n - s t o l o n -  
i f e r o u s  g r a s s e s .  Cynodon d a c t y lo n  was p a tch y  and 
weak and overshadowed by t u s s o c k y  g r a s s e s .  G ra s s e s  
i n c lu d e d  s e v e r a l  weeds o f  c u l t i v a t e d  and w as te  p l a c e s ,  
e . g .  P e r o t i s  p a t e n s  and D i g i t a r i a  s e a l a r u m . ( F i g .  29)
4 .  I n  t h e  f o rm e r ly  h e a v i l y  g r a z e d  boma m arg ins  fo rm er  
b a r e  p a t c h e s  and t r a c k w a y s  were a l s o  b e in g  c o l o n i s e d ,
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r e s u l t i n g  i n  t h i s  a r e a  h a v in g  t h e  g r e a t e s t  v a r i a t i o n  
i n  v e g e t a t i o n  c o m p o s i t i o n .  A n o t a b l e  f e a t u r e  i n  t h i s  
a r e a  and th e  h o u s e - s i t e  was th e  p r e s e n c e  o f  p l a n t s  
u s u a l l y  on ly  c h a r a c t e r i s t i c  o f  l a t e r i t e  e x p o s u re s  w i t h ­
i n  the r a n c h ,  e . g .  M ic r o c h lo a  k u n t h i i , Ctenium 
concinnum and P o r t u l a c a  o l e r a c e a .
E x p e r im e n ta l  p l o t : ( fougue z l i  )
A f t e r  3 months t h i s  a r e a  was f a i r l y  ev en ly  c o l o n i s e d  and
th e  c o m p o s i t i o n  o f  t h e  v e g e t a t i o n  c o n t r a s t e d  w i t h  t h e  v e g e t a ­
t i o n  i n  t h e  boma. T here  was no Cynodon d a c t y l o n  o r  any
s t o l o n i f e r o u s  g r a s s .  Of th e  two common g r a s s e s ,  S p o ro b o lu s
f e s t i v u s  c o l o n i s e d  th e  house s i t e  and o u t e r  boma m a rg in s ,  but  
neve r  i n  such  ab u n d a n ce ,  and B r a c h i a r i a  k o t s c h y a n a  d i d  no t  
o cc u r  w i t h i n  t r a n s e c t s  i n  t h e  boma. The two commonest h e r b s ,  
T e o h r o s i a  l i n e a r i s  and Mollugo n u d i c a u l i s , were a l s o  v e ry  
i n f r e q u e n t  c o l o n i s e r s  o f  t h e  boma.
A f t e r  15 m onths ,  t h e r e  was a  g r e a t  change i n  t h e  com­
p o s i t i o n  o f  t h e  v e g e t a t i o n .  T here  was an a p p a r e n t  d i s ­
a p p e a ra n c e  o f  many s p e c i e s , i n c l u d i r g  t h e  f o rm e r l y  common 
B r a c h i a r i a  k o t s c h y a n a  ( a n  a n n u a l ) ,  and th e  v e g e t a t i o n  was 
a l r e a d y  v e ry  s i m i l a r  i n  c o m p o s i t i o n  to  t h e  s u r r o u n d i n g  g r a s s ­
l a n d .  Of t h e  2 3  s p e c i e s  r e c o r d e d  12 months e a r l i e r ,  on ly  
6 were r e c o r d e d  i n  the  same t r a n s e c t  i n  1962 .  H a l f  th e  new 
p l a n t s  were g r a s s e s ,  ( t h e  m a j o r i t y  of t h e  p r im a ry  c o l o n i s e r s  
had  b ee n  h e r b s ) ,  and u n l i k e  i n  any a r e a  o f  t h e  boma, H y p a r r h e n ia  
d i s s o l u t  a and H y p a r r h e n ia  f i l i p e n d u l a  were a l r e a d y  e s t a b l i s h e d ^  
The 8 commonest h e r b s  o f  t h e  s u r r o u n d i n g  g r a s s l a n d  were a l s o  
p r e s e n t ,  none of which  were y e t  c o l o n i s i n g  th e  k r a a l s ,  and 
r e l a t e l y  few were i n  t h e  h o u s e - s i t e .  The p l o t  a l s o  had 
few er  p l a n t s  c h a r a c t e r i s t i c  o f  w a s t e  p l a c e s  t h a n  t h e  boma, 
and none o f  t h e  a b o v e -m e n t io n e d  p l a n t s  c h a r a c t e r i s t i c  o f  
l a t e r i t e  e x p o s u r e s .
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D i s c u s s i o n  ;
I t  i s  u n l i k e l y  t h a t  t h e  q u ic k  r e v e r s i o n  to  a n e a r - n o r m a l  
v e g e t a t i o n  c o m p o s i t i o n  i n  t h e  e x p e r i m e n t a l  p l o t  co u ld  have 
been due to  v e g e t a t i v e  r e g ro w th  from r e m a in in g  r o o t s .  I f  
t h i s  had  been t h e  c a s e ,  th e  v e g e t a t i o n  would have r e - e s t a b l i s h ­
ed i t s e l f  i n  t h e  f i r s t  few m on ths .  I t  i s  co n c lu d e d  t h a t  t h e  
s e e d s  o f  th e  s u r r o u n d i n g  p l a n t s  g e r m in a t e d  and e s t a b l i s h e d  
th e m s e lv e s  w i t h i n  15 m o n th s .
The q u e s t i o n  t h e r e f o r e  a r i s e s :  Why d i d ^ t  t h e s e  s e e d s
l e a d  to  t h e  same q u ic k  r e - e s t a b l i s h m e n t  o f  t h e  n a t u r a l  v e g e t a ­
t i o n  i n  the  boma? I t  seems t h a t  the  answer  must l i e  i n  t h e  
a l t e r e d  s o i l  c o n d i t i o n s .  S o i l  was t h e  main v a r i a b l e  between  
d i f f e r e n t  h a b i t a t s  w i t h i n  t h e  boma and between  t h e  boma and 
t h e  e x p e r i m e n t a l  p l o t ,  and w i t h i n  each  s o i l  t y p e  s i m i l a r  
t r e n d s  i n  v e g e t a t i o n a l  change were p r e v a l e n t .  I n  t h e  h e a v i l y  
manured k r a a l s  u n i fo rm  s t a n d s  o f  s t o l o n i f e r o u s  g r a s s e s  on ly  
s lo w ly  y i e l d e d  t o  c o l o n i s a t i o n  by o t h e r  g r a s s e s  and h e r b s .
I n  th e  compacted  s o i l s  o f  t h e  h o u s e - s i t e s  and t r a c k w a y s  a 
h i g h e r  p r o p o r t i o n  of h e r b s  and a g r e a t e r  v a r i e t y  o f  g r a s s e s  
were an e a r l y  c h a r a c t e r i s t i c  o f  t h e  v e g e t a t i o n  which  a l s o  
seemed open t o  q u i c k e r  changes  i n  c o m p o s i t i o n  and s t r u c t u r e .  
T h i s  p rob lem  i s  f u r t h e r  d i s c u s s e d  i n  t h e  l i g h t  o f  o t h e r  
e v i d e n c e  on page fOO .
Nyamyekudo boma: (T-a e l -e )
At t h e  t ime o f  i n v e s t i g a t i o n  t h i s  boma had been abandoned 
f o r  fo u r  months a f t e r  i n t e n s i v e  u se  o f  ap p ro x .  one y e a r .
T here  had  been heavy r a i n  and Cynodon d a c t y l o n  a l r e a d y  c o v e re d  
t h e  fo rm e r  k r a a l s  an d ,  as  a t  Kimengo boma, t h e  c o l o n i s a t i o n  
o f  t h e  h o u s in g  a r e a  was s lo w e r  and l e s s  u n i fo rm .  ( P l a t e s  XX 
and X X I) . The hou s in g  a r e a  on ly  was s t u d i e d .  The aim was 
to  d i s c o v e r  (a)  to  what e x t e n t  th e  i n i t i a l  c o l o n i s a t i o n  
compared w i th  t h a t  o f  t h e  h o u s in g  a r e a  a t  Kimengo boma, (b) how 
many o f  t h e  p l a n t s  on Nyamyekudo h i l l  e s t a b l i s h e d  th e m s e lv e s
1 6 1 .
XX View l o o k i n g  a p p ro x .  S . E .  f rom  Nyamyekudo h i l l  w i t h  
K i r y an a  h i l l  on t h e  h o r i s o n ;  m id d le  f o r e g r o u n d  i s  
t h e  fo rm e r  house  s i t e  o f  Nyamyekudo boma.
XXI View t o  the  r i g h t  o f  p l a t e  XX a c r o s s  an  a r e a  o f  f o r m e r l y  
i n t e n s i v e  c a t t l e  g r a z i n g  and t r a m p l i n g  now c o l o n i s e d  by 
Cynodon d a c t y l o n . The f e l l e d  and c o p p ic e d  woody v e g e t a ­
t i o n  c o n t r a s t s  w i t h  t h e  l a r g e  A l b i z i a  c o r i a r i a  i n  t h e  
m idd le  d i s t a n c e .
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i n  t h e  boma. On t h e  h i l l  t h e  shallovM s o i l  be tw een  l a t e r i t i c  
b o u l d e r s  only s u p p o r t s  an i n c o m p l e t e  g r a s s  c o v e r ,  and i t  
a p p e a r e d  l i k e l y  t h a t  t h e  p l a n t s  o f  open s t o n y  g ro u n d  m igh t  
q u i c k l y  t a k e  a d v a n ta g e  o f  t h e  open h a b i t a t  l a i d  b a r e  by 
i n t e n s i v e  u s e .
a) The i n i t i a l  o v e r a l l  p a t t e r n  o f  h o u s e - s i t e  c o l o n i s a t i o n  
a t  Nyamyekudo was v e r y  s i m i l a r  to  t h a t  a t  Kimengo. T here  
was a c e n t r a l  a r e a  o f  v e ry  com pac ted  s o i l  w i t h  p a t c h e s  o f  
Cynodon w h ic h ,  h w j e v e r , were n o t  a s  v i g o r o u s  or  as dense  
as  i n  t h e  k r a a l s .  There  was a g e n e r a l  s c a t t e r i n g  o f  a 
l a r g e  v a r i e t y  o f  h e r b s  and on ly  a  few o t h e r  g r a s s e s , 
( i n c l u d i n g  S p o ro b o lu s  f e s t i v u s  and S p o ro b o lu s  p y ram id a l  i s , 
b o th  a t  Kimengo.)  Tussocky  g r a s s e s  were more c h a r a c t e r ­
i s t i c  o f  t h e  m a rg in s  o f  the  a r e a  : some o f  them had  
o b v i o u s l y  s u r v i v e d  th e  boma e s t a b l i s h m e n t , but  o t h e r s  
were newly i n v a d i r g  b a r e g g r o u n d .
The p r e v i o u s l y  h e a v i l y  g r a z e d  a r e a s  a ro u n d  t h e  bomas 
a l s o  had  two p o i n t s  i n  common:
( i )  H y p a r r h e n ia  s p p .  had d e c r e a s e d  i n  f r e q u e n c y  i n  
c o m p a r i s o n  to  t h e  r e l a t i v e l y  u n d i s t u r b e d  a r e a s  
beyond .
( i i )  S e t a r i a  s p h a c e l a t a , Panicum maximum and Andropogon 
s p .  l o c a l l y  i n c r e a s e d  i n  f r e q u e n c y .
b) Com par ison  o f  t h e  boma p l a n t s  w i th  t h o s e  on Nyamyekudo 
h i l l  showed the  f o l l o w i n g  p o i n t s :
( i )  Some o f  t h e  most f r e q u e n t  g r a s s e s  and h e r b s  on
Nyamyekudo h i l l  were not c o l o n i s e r s  o f  t h e  h o u s e -  
s i t e *
( i i )  C o l o n i s e r s  i n c l u d e d  p l a n t s  q u i t e  u n c h a r a c t e r i s t i c  o f  
t h e  im m ed ia te  a r e a ,  e . g .  Cynodon d a c t y l o n , an un­
i d e n t i f i e d  sedge  and Amaranthus s p .
I n  o r d e r  to  i l l u s t r a t e  t h e  v a r i e t y  o f  p l a n t s  which  
c o l o n i s e d  the  a r e a ,  t h e y  may be c l a s s i f i e d  a c c o r d i n g  t o  t h e i r  
g e n e r a l  d i s t r i b u t i o n  i n  t h e  r a n c h :
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TABLE 10
SURVEY IN 1961 OF COLONISATION OF TWENTY 
KRAALS ABANDONED IN SUCCESSIVE YEARS
G r a s s e s  -,
P r e s e n t
K r a a l s  :
Cynodon ' ^
d a c t y l o n
B r a c h i a r i a  s p .  x
Panicum maximum x
S e t a r i a  ^
s p h a c e l a t a
C h $ l o r i s  g a y a n a  +
D a c t y l o c t e n i u m
a e g y p t iu m
I m p e r a t a
c y l i n d r i c a
H y p a r r h e n i a  s p .
Andropogon s p .
Solanum s p .  x
A c a c ia
s e e d l i n g s
1958 1959 1960
1 2 3 4 5 1 2 3 4 5 6 7 8 9 1 2 3 4 5
X D D X X X X X X X D X X D X D X X D
X X X X + X X X X X X X + X X X X +
X D + D D X X X D X X X D X D D X D
X X X + X X X D X X X X X X X +
X + X X X X X X
D + X + X +
+ + X X
+ + +
X X X
D + D + + + + + + X + + D
D = Dominant or Co-Dominant 
X = F re q u e n t  
+ = O c c a s io n a l
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a) Very common p l a n t s  b u t  most c h a r a c t e r i s t i c  o f  s a v a n n a  
■woodland: B ec iu m , J u s t  i c i  a and A ca ly p h a  v i l l i c a u l i s .
b) P l a n t s  o f  g r a s s  s a v a n n a  o v e r l y i n g  l a t e r i t e  p av e m e n ts :  
O l d e n l a n d i a  h e r b a c e a . E u p h o r b i a  z a m b e s i a n a , M i c r o c h lo a  
k u n t h i i .
c) P l a n t s  r e l a t i v e l y  common i n  v a l l e y  g r a s s l a n d  : B r a c h i a r i a  
. j u b a t a . S i d a  a l b a .
d) P l a n t s  o f  w id e s p r e a d  h a b i t a t  : V e rn o n ia  s m i t h i a n a ,
V e rn o n ia  s c h w e i n f u r t h i i .
e)  C u l t i v a t e d  p l a n t :  Amaranthus s p i n o s u s .
G en e ra l  S u rv e y s  o f  bomas:
The r e s u l t s  o f  t h e s e  s u r v e y s  a r e  su rm ia r is ed  u n d e r  t h e  
f o l l o w i n g  h e a d i n g s :
1 .  K ra a l  c o l o n i s a t i o n
2. H o u s e - s i t e  c o l o n i s a t i o n
3 .  I d e n t i f i c a t i o n  o f  k r a a l  and h o u s e - s i t e  i n  l a t e r  y e a r s
4 .  Changes i n  t h e  im m edia te  boma s u r r o u n d i n g s
5. S o i l s  o f  t h e  bomas.
1 .  K r a a l  c o l o n i s a t i o n  :
I n  a g e n e r a l  su rv ey  i n  May 1 9 6 1 ,  t h e  main  c o l o n i s i n g  
g r a s s e s  i n  t h e  Kimengo and Nyamyekudo Ic^aals were a l s o  found 
i n  t h e  fo rm e r  k r a a l s  o f  o t h e r  bomas, r e g a r d l e s s  o f  t h e i r  
l o c a t i o n  o r  y e a r  o f  abandonm en t .  (The f i r s t  few were 
e s t a b l i s h e d  i n  1 9 5 6 ) .  At eadh  s i t e  v i s i t e d  t h e  v e g e t a t i o n  
was exam ined  i n  t h e  n e a r e s t  k r a a l  t o  t h e  r o a d  and th e  main 
p l a n t s  were l i s t e d  under  t h r e e  h e a d in g s  o f  d o m in a n t ,  f r e q u e n t  
o r  o c c a s i o n a l .  (T a b le  1 0 ) .
Four  g r a s s e s  t e n d e d  t o  o c c u r  i n  most k r a a l s  : Cynodon 
d a c t y l o n , Panicum maximum, S e t a r i a  s p h a c e l a t a  and B r a c h i a r i a  
s p p .  ( u s u a l l y  B. b r i z a n t h a ) * I m p e r a t a  c y l i n d r i c a , t h e  g r a s s  
c h a r a c t e r i s t i c  o f  f o rm e r  a r e a s  o f  c u l t i v a t i o n , was i n f r e q u e n t , 
w h i l e  Solanum bu sh es  were a t y p i c a l  f e a t u r e .  Once e s t a b l i s h e d
th e y  m u l t i p l y  q u i c k l y  and may r e a c h  a  h e i g h t  o f  1 2 ’ i n  3 y e a r s ,
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fo rm in g  i m p e n e t r a b l e  t h i c k e t s .
S u b s e q u e n t  o b s e r v a t i o n s  have s i n c e  c o n f i rm e d  t h a t  Cynodon 
a s s o c i a t e d  w i t h  t h e s e  g r a s s e s  i s  an  i n f a l l i b l e  i n d i c a t o r  o f  
a fo rm er  k r a a l ,  bu t  t h e r e  i s  a se c o n d  a l t e r n a t i v e  p r im a ry  
c o l o n i s e r ,  namely A c a c ia  s e e d l i n g s .  These  have  been  found  
g ro w in g  p r o f u s e l y  i n  t h r e e  d i f f e r e r t  bomas. The a c c u r a t e  
i d e n t i f i c a t i o n  of t h e s e  s e e d l i n g s  was no t  made, b u t  i n  each  
c a se  A c a c ia  h o c k i i  was p r e s e n t  n e a r  t h e  boma m a r g i n s .  I t s  
a s s o c i a t i o n  w i t h  h e a v i l y  g r a z e d  a r e a s  i s  d i s c u s s e d  l a t e r  i n  
t h i s  c h a p t e r .
2 .  H o u s e - s i t e  c o l o n i s a t i o n :
The s u r v e y s  c o n f i rm e d  two main p o i n t s ;
( i )  The g e n e r a l  p a t t e r n  o f  d i s t r i b u t i o n  o f  many p l a n t s  
i s  c o m p l i c a t e d ,  w i th  l o c a l  i n c r e a s e s  i n  f r e q u e n c y  
i n  u n e x p e c te d  l o c a t i o n s ,
( i i )  New p l a n t s  a r e  a b l e  t o  g a i n  a f o o t h o l d  i n  t h e
a r e a ,  e . g .  weeds o f  c u l t i v a t i o n  and w as te  l a n d .
The l a t t e r  form an i m p o r t a n t  g ro u p  o f  p l a n t s  which  a r e  
s p r e a d i n g  as a r e s u l t  o f  t h e  r a n c h i n g , r  and some o f  them even  
a p p e a r  t o  be i n c r e a s i n g  i n  f r e q u e n c y  beyond abandoned  bomas. 
Some were i n t r o d u c e d  by herdsm en  f o r  u se  as  v e g e t a b l e s ,  e . g .  
Amaranthus s p p . , and G y n a n d ro p s is  g y n a n d r a , o t h e r s  p ro b a b ly  
f o r  h e r b a l  r e m e d i e s ,  e . g .  A ch y ran th e s  a s p e r a , and o t h e r s  
p r o b a b ly  by a c c i d e n t .
3 .  I d e n t i f i c a t i o n  o f  k r a a l  and h o u s e - s i t e s  i n  l a t e r  y e a r s  : 
A l th o u g h  t h e  p r im ary  c o l o n i s a t i o n  o f  k r a a l s  and h o u s e -
s i t e s  i s  so d i s t i n c t ,  t h e  d i f f e r e n c e  be tween  them b e g i n s  to  
d i m i n i s h  a f t e r  1 -2  y e a r s ,  a l t h o u g h  t h e r e  a r e  two f e a t u r e s  which  
u s u a l l y  c h a r a c t e r i s e  h o u s e  s i t e s :
( i )  some i n d i c a t i o n  of  man’ s a c t i v i t i e s :  v e g e t a b l e s  
su ch  as t o m a t o e s ,  c h i l e s ,  beans  and s p i n a c h ,  and 
u s e f u l  p l a n t s  l i k e  l o o f a h s  and g o u r d s ,
( i i )  t h e  c o l o n i s i n g  v e g e t a t i o n  r e m a in s  more complex 
i n  c o m p o s i t i o n .
1 6 7 .
#  4 ^ %  :
XXII View l o o k i n g  a p p ro x .  3.W. f rom  Nyamyekudo h i l l  a c r o s s  
t h e  a r e a  o f  most p r o lo n g e d  i n t e n s i v e  c a t t l e  g r a z i n g  and 
t r a m p l i n g .  The c o n i c a l  t h a t c h e d  r o o f  o f  a h e rd sm a n ’ s hu t  
i s  i n  t h e  n e a r  f o r e g r o u n d ;  p a t c h e s  f r e e  o f  bush  a r e  m ost ly  
be ing  c o l o n i s e d  by Cynodon d a c t y l o n  and i n  t h e  n e a r  d i s ­
t a n c e  A c a c ia  h o c k i i  p r e d o m in a te s  on th e  m a rg in  o f  t h e  
boma a r e a s .
i
XX III  Cynodon d a c t y l o n  s p r e a d i n g  o v e r  manured g ro u n d  i n  a 
fo rm er  c a t t l e  k r a a l .
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XXIV C oppice  g ro w th  o f  
Combretum.
■'2^
XXV Low sward  o f
B r a c h i a r i a  i n  an 
a r e a  o f  s a v a n n a  
w oodland  m o d e ra te ly  
g r a z e d  f o r  4 y e a r s .
i l ,
169 .
The l a t t e r  may have any o r  a l l  o f  t h e  t h r e e  f o l l o w i n g  
a s p e c t s  :
a) a lo w er  d e g r e e  o f  dominance by any one p l a n t ,
b) a h i g h e r  p r o p o r t i o n  o f  t a l l ,  h a rd y  p e r e n n i a l  p l a n t s ,  
e . g .  B erkheya  s p e k e a n a  and P s e u d a r t h r i a  h o o k e r i ,
c) a h i g h e r  p r o p o r t i o n  o f  weeds o f  c u l t i v a t i o n  and 
w a s te  p l a c e s .
4 .  Changes i n  t h e  im m ed ia te  boma s u r r o u n d i n g s  :
The p r e s s u r e  o f  a n im a l s  f i r s t  has  a s e l e c t i v e  e f f e c t ,  
b e i n g  d e l e t e r i o u s  t o  some p l a n t s  and c a u s in g  o t h e r s  t o  
i n c r e a s e ;  s e c o n d ly  t h e  open v e g e t a t i o n  i s  v u l n e r a b l e  to  
i n v a s i o n  by new p l a n t s  when t h e  c a t t l e  a r e  moved on t o  a n o t h e r  
a r e a .
The f o l l o w i n g  f o u r  f e a t u r e s  a r e  common t o  t h e  im m edia te  
s u r r o u n d i n g s  o f  most abandoned  bomas:
a) R e d u c t i o n  i n  f r e q u e n c y  o f  some common g r a s s e s ,  e . g .  
H y p a r r h e n i a  f i l i p e n d u l a , and an i n c r e a s e  i n  u s u a l l y  sub­
o r d i n a t e  or a l i e n  g r a s s e s  and h e r b s .  They i n c l u d e  p l a n t s  
c h a r a c t e r i s t i c  o f  poor  s o i l s ,  i n c l u d i n g  p l a n t s  found on 
l a t e r i t e  o u t c r o p s ,  e . g .  E r a g r o s t i s  t r e m u l a , and o t h e r s  
common i n  c u l t i v a t e d  a r e a s ,  e . g .  D i g i t a r i a  s e a l a r u m , B idens  
p i l o s a ,  S e n e c io  d i s c i f o l i u s . I n  s a v a n n a  woodland 
B r a c h i a r i a  s p p . o f t e n  a p p e a r  t o  i n c r e a s e .  ( P l a t e  XXV)
b) I n c r e a s i n g l y  poor  d r a i n a g e  o f  t h e  com pacted  s o i l s ,  and 
t h e  t e r d e n c y  f o r  an i n c r e a s e  i n  s e d g e s ,  e . g .  Cyperus 
t e n u i s p i c a  and C. r e d u n c u s .
c) Very uneven  h e i g h t  and co v e r  o f  t h e  v e g e t a t i o n :  t h e
g e n e r a l  h e i g h t  o f  t h e  g r a s s  l a y e r  i s  g e n e r a l l y  r e d u c e d ,  bu t  
some r e s i s t a n t  h e r b s  may r e m a in  e r e c t ,  e . g .  V ernon i a  
dum m eri , B e rk h e y a  s p e k e a n a , E c h in o p s  a m p l e x i c a u l i s ,
G u i z o t i a  s c a b r a .
d) The j u x t a p o s i t i o n  o f  p l a n t s  n o t  u s u a l l y  g row ing  t o g e t h e r  
i s  o f t e n  a  key f a c t o r  i n  th e  i d e n t i f i c a t i o n  o f  f o r m e r l y  
h e a v i l y  g r a z e d  a r e a s .
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5 .  S o i l s  o f  t h e  bom as:
K r a a l s  have  been t h e  most u n i fo rm  s u c c e s s i o n  o f  o o lo n -  
i s i n g  p l a n t s ,  and i t  seems p r o b a b l e  t h a t  t h e i r  h e a v i l y  manured 
s o i l s  a r e  a c o n t r o l l i n g  i n f l u e n c e .  P o s s i b l e  f a c t o r s  a f f e c t ­
i n g  th e  s e e d  g e r m i n a t i o n  and g ro w th  of  t h e  c h a r a c t e r i s t i c  
p l a n t s  a r e  c o n s i d e r e d  under  t h r e e  h e a d in g s  o f  t h e  n u t r i e n t  
s u p p l y ,  m i c r o c l i m a t e  and s o i l  m o i s t u r e  r e l a t i o n s h i p s .
N u t r i e n t  s u p p l y :
S t o l o n i f e r o u s  g r a s s e s  a p p e a r  m o r p h o l o g i c a l l y  w e l l  a d a p te d  
t o  s p r e a d  q u i c k l y  over  t h e  s u r f a c e  o f  t h e  k r a a l s ,  e . g .  t h e  
r o o t i n g  r u n n e r s  of  Cynodon d a c t y l o n  ( P l a t e  X X III)  may grow 
a t  t h e  r a t e  o f  3 i n c h e s  a day (Edwards & Bogdan, 1 9 5 1 ) .  But; 
t h e r e  i s  i n c r e a s i n g  e v i d e n c e  t h a t  t h e r e  i s  a l s o  a  p h y s io ­
l o g i c a l  b a s i s  f o r  t h e i r  s u c c e s s ,  i . e .  t h a t  t h e y  a r e  r e s p o n s ­
i v e  t o  t h e  im proved  n u t r i e n t  s u p p l y  o f  t h e s e  h e a v i l y  manured 
s o i l s .  The e v i d e n c e  f o r  t h e i r  r e s p o n s e  to  n i t r o g e n ,  p hos ­
p h a t e  and even th e  h ig h  base s t a t u s  o f  t h e s e  s o i l  i s  d i s ­
c u s s e d  be low .
( i ) The n i t r o g e n  l e v e l  o f  th e  s o i l  :
I n  t h e  r a n c h  Cynodon d a c t y l o n  a p p e a r s  t o  be r e s t r i c t e d  
t o  bomas and is  most c h a r a c t e r i s t i c  o f  k r a a l s .  I n  some 
d r i e r  a r e a s  o f  Uganda i t  may be found  c o l o n i s i n g  p a t h s  and 
r o a d s i d e s ,  b u t  even  so  i t  i s  s t i l l  most c h a r a c t e r i s t i c a l l y  
found  i n  k r a a l s ,  from K aram oja  t o  BUganda, and i t s  Luganda 
n am e, ’’K a ra n d a lu g o ” , means ” by th e  c a t t l e  k r a a l ” . (Thomas 
1940) . There  i s  e x p e r i m e n t a l  e v i d e n c e  t h a t  t h i s  i s  a 
n i t r o g e n - l o v i n g  p l a n t ,  and i t s  d i s t i n c t i v e  d i s t r i b u t i o n  may 
be l a r g e l y  g o v e rn e d  by t h i s  f a c t .
Thomas (1940) n o te d  t h a t  Cynodon i s  r e s p o n s i v e  t o  
a p p l i c a t i o n s  of  ammonium s u l p h a t e  i n  Uganda, and i t s  ” a b i l i t y  
t o  u t i l i z e  n i t r o g e n ” , and t h e  f a v o u r a b l e  e f f e c t  o f  t h e  l a t t e r  
on i t s  g r o w t h ,  h av e  a l s o  b een  d e m o n s t r a t e d  i n  U .S .A . (R ac in e  
& K y l l i n g e r ,  1955 ;  B u r to n  & De Vane,  1 9 5 2 ) .  More r e c e n t l y .
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w orkers  i n  th e  Sudan have shown t h a t  t h e r e  i s  a s t r o n g  
l i n e a r  r e l a t i o n s h i p  between  th e  d r y -w e ig h t  y i e l d  and 
n i t r o g e n  l e v e l ,  y i e l d  i n c r e a s i n g  w i t h  i n c r e a s e  i n  n i t r o g e n  
c o n c e n t r a t i o n  t o  243 p .p .m .  (Chadwick & O b e id , 1 9 6 3 ) .
These e x p e r im e n ts  a c co rd  w e l l  w i th  t h e  f i e l d  e v id e n c e  t h a t  
(a)  Cynodon grows i n  abundance o n ly  i n  k r a a l s  and (b) i t s  
v i g o u r  d i m i n i s h e s  a f t e r  2-3  y e a r s ,  p resum ably  r e l a t e d  t o  a 
d ro p  i n  t h e  n i t r o g e n  l e v e l  o f  t h e  s o i l  as  w e l l  as  th e
i n c r e a s e d  c o m p e t i t i o n  from o t h e r  g r a s s e s .
The s o i l  n i t r o g e n  l e v e l  may even a f f e c t  t h e  g e r m i n a t i o n  
o f  Cynodon s e e d s .  I t  h a s  been  s u g g e s t e d  t h a t  i t s  s e ed s  may
be s p r e a d  i n  cow dung ( H o r r e l l  1958) , and a l t h o u g h  th e  g r a s s
s p r e a d s  e f f e c t i v e l y  by v e g e t a t i v e  means, i n i t i a l  c o l o n i s a ­
t i o n  o f  w id e ly  s e p a r a t e d  k r a a l s  must be dependen t  on s e e d  
g e r m i n a t i o n .  Much more r e s e a r c h  i s  n eed ed ,  but p r e l i m i n a r y  
work by O k ig b o , (1964) has shown t h a t  i n  t h e  l a b o r a t o r y  0 .2 ^  
p o ta s s iu m  n i t r a t e  s i g n i f i c a n t l y  i n c r e a s e s  the  s e e d  g e rm in a ­
t i o n  of some s t r a i n s  of Cynodon d a c t y l o n .
To th e  a u t h o r ’ s knowledge t h e r e  i s  no e v id e n c e  on t h i s  
a s p e c t  o f  s e e d  g e r m in a t io n  o f  th e  o t h e r  main k r a a l  c o l o n i s e r s ,  
b u t  t h e r e  i s  e x p e r i m e n ta l  e v id e n c e  t h a t  t h e i r  g ro w th  i s  
s t i m u l a t e d  by a p p l i c a t i o n s  o f  n i t r o g e n .  D r e s s in g s  o f  
s u l p h a t e  o f  ammonia can d o u b le  the  y i e l d  of  C h l o r i s  gay ana 
a t  S e r e r e  ex p e r im en t  s t a t i o n  in  Uganda, ( H o r r e l l ,  1 9 5 8 ) ,  and 
have c a u s e d  S e t a r i a  sp p .  to  r e p l a c e  H y p a r rh e n ia  f i l i p e n d u l a  
a t  K i t a l e ,  Kenya. (Ann. R e p t .  G rass land  Res .  1 9 5 5 ) .  Panicum 
maximum i s  a l s o  r e p o r t e d  to  r e sp o n d  f a v o u r a b ly  to  n i t r o g e n  
a p p l i c a t i o n s  (B a rn e s ,  1 9 6 1 ) .  This  s u g g e s t s  t h a t  t h e  l o c a l  
abundance of  t h e s e  g r a s s e s  i n  k r a a l s  may be a r e s p o n s e  t o  t h e  
h ig h  n i t r o g e n  l e v e l  o f  th e  h e a v i l y  manured s o i l .
I t  may a l s o  be p o s t u l a t e d  t h a t  t h e  amount of n i t r o g e n  i n  
the  k r a a l  s o i l  may c o n t r o l  t h e  r a t e  o f  t h e  p l a n t  s u c c e s s i o n  
and the s p e c i e s  c o m p o s i t i o n  a t  s u c c e s s i v e  s t a g e s .  For example,
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Chadwick 8c Obeid (1963) compared th e  g row th  o f  Cynodon 
d a c t y l o n  and D a c ty lo c t e n iu m  aegyp t ium  a t  d i f f e r e n t  n i t r o g e n  
l e v e l s :  bo th  g r a s s e s  showed an i n c r e a s e  i n  g ro w th  w i t h
i n c r e a s e  i n  n i t r o g e n  to  81 p . p . m . , bu t  above t h i s  c o n c e n t r a ­
t i o n  t h e  growth  of D a c ty lo c te n iu m  was d e p r e s s e d .  I t  seems 
t h a t  t h e s e  two g r a s s e s  have a p h y s i o l o g i c a l  a d a p t a t i o n  to  
s l i g h t l y  d i f f e r e n t  l e v e l s  o f  n i t r o g e n .  T h is  a c c o rd s  w e l l  
w i t h  t h e  f i e l d  b e h a v io u r  o f  t h e  two s p e c i e s ,  b ec au se  Cynodon 
n e a r l y  always c o l o n i s e s  t h e  k r a a l s  f i r s t ,  when p resum ab ly  
th e  n i t r o g e n  l e v e l  o f  the  s o i l  i s  h i g h e s t .
( i i )  The p h o sp h a te  c o n t e n t  of t h e  s o i l :
Chemical a n a ly s e s  of t h e  s o i l s  o f  abandoned bomas have 
shown a p a r t i c u l a r l y  l a r g e  and lo n g  s t a n d i n g  i n c r e a s e  i n  
p h o s p h a te .  ( F i g .  16) Shou ld  t h i s  r e p r e s e n t  any i n c r e a s e  
in  a v a i l a b l e  p h o s p h a t e ,  t h i s  may a l s o  i n f l u e n c e  th e  p l a n t  
s u c c e s s i o n .  I t  has  been shown ex p e r im en t  a l l y  t h a t  a p p l i c a ­
t i o n  of p h ospha te  w i th  ammonium s u l p h a t e  w i l l  cause  an 
i n c r e a s e  i n  the y i e l d  of  d ry  m a t t e r  o f  Cynodon d a c t y l o n , 
(Weinmann 1948; Ann. R e p t .  G ra s s l a n d  R e s .  1956) and an 
ex p e r im e n t  a t  K i t a l e ,  Kenya, i n d i c a t e s  t h a t  u r e a  a lo n e  i s  
n o t  a lw ays  b e n e f i c i a l  w i th o u t  p h o s p h a te .  (Ann. R e p t .  G ra s s ­
l a n d  Res . 1957 8c 58) .
P h o s p h a t i c  f e r i l i z e r s  have a l s o  i n c r e a s e d  the y e i l d  o f  
th e  N zoia  v a r i e t y  o f  C h l o r i s  g ayana  i n  Kenya. (Bouwer 1 9 4 8 ) .
( i i i )  The base s t a t u s  o f  t h e  s o i l :
The s o i l  samples  from the  k r a a l s  a l e e  had a s i g n i f i c a n t l y  
h i g h e r  base  s t a t u s  and fo s a t u r a t i o n  of  t h e  base  exchange 
complex t h a n  t h e  s u r r o u n d i n g  s o i l s .  B r a c h i a r i a  b r i z a n t h a , 
Panicum maximum and S e t a r i a  s p h a c e l a t a , a l l  common k r a a l  
g r a s s e s ,  a r e  o f t e n  r e f e r r e d  to  i n  t h e  l i t e r a t u r e  as c h a r a c t e r ­
i s t i c  o f  ” good s o i l s ” (Edwards & Bogdan, 1 9 5 1  ^ H a rk e r  1 9 6 1 ) ,  
and t h e  base s t a t u s  of the  s o i l s  may be one f a c t o r  t o  which  
th e y  a r e  f a v o u r a b l y  r e s p o n d in g  i n  c o l o n i s i n g  th e  k r a a l s .
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P o s s i b l e  f a c t o r s  l e a d i n g  to t h e  t e m p o ra ry  l o c a l  
i n c r e a s e  o f  Cynodon d a c t y l o n  i n  abandoned k r a a l s
CATTLE GRAZING ^
and TRAMPLING
1:)
" s e ed  g e r m i n a t i o n
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1 ( H o r r e l l  1958) v i z .  A cac ia  h o c k i i  p.H+tT)
b) n i t r o g e n  l e v e l  o f  s o i l
c) s u r f a c e - s o i l  t e m p e r a t u r e s
1
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1 n i t r o g e n  and p h o s p h a te
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V
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I
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o f  Cynodon d a c t y l o n
t
H erbs  found c o l o n i s i n g  bomas -with in  3 y e a r s
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A buti l on m a u r i t i a n u m  
A ca lypha  b i p a r t i t a  
A ca lypha  c r e n a t a  
A ca lypha  v i l l i c a u l i s  
X A c h y ra n th e s  a s p e r a  
A erva  l a n a t a
Afromomum s p .  ? k o r a r im a  
Afromomum s p .
X A l t e r n a n t h e r  a pungens 
A l t e r n a n t h  e r a  s e s s  i l l s  
X Amar a n t  hus hy b r i  dus 
X Amaranthus s p in o s u s  
X Amaranthus s p .
A m p e lo c is su s  a f r i c a n a  
A sp a rag u s  a f r i c a n u s  
' A s p i l i a  a f r i c a n a  
B a r l e r i a  s p .  (531 T)
Becium obovatum 
Becium s p .  (653 T)
B e rk h ey a  s p e k e a n a  
X Bidens p i l o s a  
B o e r h a a v ia  e r e c t a  
B o r r e r i a  s p .
C a s s i a  mimosoides  
X C e l o s i a  t r i g y n a  
C i s s u s  s p .
C le rodendrum  c o r d i f o l i u m  
C oleus  l a t i f o l i u s  
Commelina a f r i c a n a  
Corrmelina s p .  ? zam b e s ica
(700 T) 
C r o t a l a r i a  s p .  (432 T) 
C y a n o t i s  l o n g i f o l i a  
Cyperus  d i s t a n s  
Desmodium ram osiss im um  
D i c l i p t e r a , s p .  n r .  u m b e l l a t a
(739 T)
D o l ic h o s  s p .  ( 4 5 1  T)
E r i g e r o n  f l o r i b u n d u s  
E r io s e m a  g lom era tum  
E r io s e m a  p s o r a l e o i d e s  
E u p h o r b i a  zam b es ian a  
E v o l v u l u s  a l s i n o i d e s  
E v o lv u l u s  num m ular ius  
Gomphocarpus p h y s o c a rp u s  
X G y n a n d ro p s i s  g y n a n d ra  
H e l i c h ry s u m  undatum 
H i b i s c u s  corymbosus 
I n d i g o f e r a  a r r e c t a  
I n d i g o f e r a  c i r c i n e l l a
I n d i g o f e r a  e m a r g i n e l l a  
I n d i g o f e r a  v o h e m a r e n s i s  
Ipomoea amoenula 
Ipomoea i n v o l u c r a t a  
Ipomoea o b s c u r a  
J u s t i c i a  s p .  a f f .
r u w e n z o r i e n s i s  (523 T) 
J u s t i c i a  s p .
K y l l i n g a  s p .  (762 T)
X L a n t a n a  r h o d e s i e n s i s  
L eucas  o l i g o c e p h a l a  
L i p p i a  g r a n d i f o l i a  
X M a r i s c u s  umbel1 a t u s  
M errem ia  t r i d e n t a t  a 
X Mollugo n u d i c a u l i s  
M urdann ia  s im p le x  
M urdann ia  s p .
O l d e n l a n d i a  h e r b a c e a  
X O x a l i s  c o r n i c u l a t a  
X P a n d ia k a  h e u d e l o t i i  
P e r i s t r o p h e  p u m i la  
Phy11 a n t h u s  s p .
P o r t u l a c a  o l e r a c e a  
P s e u d a r t h r i a  h o o k e r i  
R u b ia  c o r d i f o l i a  
R u e l l i a  s p .  ? p a t u l a  
S a n s e v a r i a  s p .
Secamme a f r i c a n a  
S e n e c io  d i s c i f o l i u s  
S i d a  a l b a
Solanum cyanopurpureum  
X Solanum d a sy p h y l lu m  
X Solanum n igrum  
X Solanum s p .
X S p i l a n t h e s  m a u r i t i a n a  
X T a g e te s  m in u ta  
T e p h r o s i a  l i n e a r i s  
T h u n b e r g i a  a l a t a  
V e rn o n ia  dummeri 
V e rn o n ia  s c h w e i n f u r t h i i  
V e r n o n ia  s m i t h i a n a  
V e r n o n ia  v i o l a c e a  
V e r n o n ia  s p p .  ( 6 2 6 ,  701 T) 
V ig n a  t r i l o b a  
V igna  v e x i l l a t a  
V igna  s p .
Z o r n i a  s e t o s a
X on ly  o b s e rv e d  i n  and a ro u n d  bomas
*
4=
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G ra s s e s  fou n d  c o l o n i s i n g  bornas w i t h i n  3 y e a r s
Andropogon dummeri 
B r a c h i a r i a  b r i z a n t h a  
B r a c h i a r i a  decumbens 
B. j u b a t a
B r a c h i a r i a  s p .  (785 T)
Genchrus c i l i a r i s  ■ *
G h l o r i s  g a y a n a  
Gtenium concinnum 
X Cynodon d a c t y l o n  
X D a c ty lo c t e n iu m  aeg y p t iu m  
D i g i t  a r i a  a b y s s i n i c a  
X D. a d s c e n d e n s  
D. d i a g o n a l i s
D. s e a l  arum f
D. v e l u t i n a  *
X E l e u s i n e  c o r a c a n  #
X E . i n d i c a  *
E r a g r o s t i s  b a r r e l i e r i
E .  c i l i a r i s  m
E .  t e n u i f o l i a  4=
E . t r e m u l a  4=
H y p a r r h è n i a  d i s s o l u t a
H. f i l i p e n d u l a
H. r u f a
I m p e r a t a  c y l i n d r i c a  ^
L o u d e t i a  a r u n d i n a c e a  
M i c r o c h l o a  k u n t h i i  
Panicum maximum 
X P aspa lum  a u r i c u l a t u m  
X P e n n is e tu m  p o l y s t a c h y o n  4=
P e r o t  i s  p a t e n s  *
S e t a r i a  k a g e r e n s i s  
S .  l o n g i s e t a  4=
S. s p h a c e l a t a  
X 3 .  v e r t i c i l l a t a  f
S p o ro b o lu s  f e s t i v u s  
S .  f i l i p e s  
S .  h e l v o l u s
S. p y ra m id a l  i s  4=
X only  o b s e rv e d  i n  and a round  bomas.
* Weed o r  c h a r a c t e r i s t i c  o f  w a s te  p l a c e s  i n  Uganda.
( B a r k e r ,  K.W. 1960)
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P o s s i b l e  r e l a t i o n s h i p s  b e tw een  p l a n t  d i s t r i b u t i o n  
_______ and g r a z i n g  p r e s s u r e  ( o u t s i d e  bornas)._______
1) G r a s s e s  a p p a r e n t l y  l o c a l l y  i n c r e a s e d  by g r a z i n g
and t r a m p l i n g  :
B r a c h i a r i a  decumbens 
B r a c h i a r i a  b r i z a n t h a  
B r a c h i a r i a  k o t s c h y a n a  
Genchrus c i l i a r i s  
G h lo r i s  gayana  
D i g i t a r i a  e c a la ru m
E r a g r o s i t i s  c i l i a r i s  
E r a g r o s t i s  p i l o s a  
E r a g r o s i t i s  t e n u i f o l i a  
I m p e r a t a  c y l i n d r i c a  
P e ro t  i s  p a t e n s  
S p o ro b o lu s  f e s t i v u s  
S p o ro b o lu s  p y ra m id a l  i s
2) Tough and woody h e r b s  r e s i s t a n t  t o  g r a z i n g  and t r a m p l i n g  
and p o s s i b l y  l o c a l l y  i n c r e a s i n g  as a r e s u l t  :
Afromomum s p .
B erk h ey a  s p e k e a n a  
C a s s i a  mimosoides 
G lerodendrum  c o r d i f o l i u m  
G lerodendrum  m y r i c o i d e s  
Desmodium v e l u t i n u m  
E c h in o p s  a m p l e x i c a u l i s  
E r io s e m a  b e q u a r t i i  
E r io s e m a  g lom era tum
E r io s e m a  p s o r a l e o i d e s  
G u i z o t i a  s c a b r a  
I n d i g o f e r a  a r r e c t a  
I n d i g o f e r a  e m a r g i n e l l a  
L a n t a n a  r h o d e s i e n s i s  
L i p p i a  g r a n d i f o l i a  
P s e u d a r t h r i a  h o o k e r i  
V e rn o n ia  dummeri 
V e rn o n ia  g r a n t i i
3) H erbs  found c o l o n i s i n g  op en  g round  and p o s s i b l y  t h e r e f o r e  
i n c r e a s e d  i n  d i s t r i b u t i o n  by g r a z i n g  p r e s s u r e  :
Aerva l a n a t a  
Ageratum cony%oides 
B id en s  p i l o s a  
Gommelina s p p .
E r i g e r on f l o r i b u n d u s  
E v o lv u lu s  a l s i n o i d e s  
Leucas  o l i g o c e p h a l a  
M errem ia  t r i d e n t a t  a
P o r t u l a c a  o l e r a c e a  
S e n e c io  d i s ^ i f o l i u s  
S i d a  a l b a  
S id a  r h o r a b i f o l i a  
S p i l a n t h e s  m a u r i t i a n a  
T e p h r o s i a  l i n e a r i s  
V ern o n ia  s c h w e i n f u r t h i i  
V e rn o n ia  s m i t h i a n a
177.
T h e o r y  o f  i n fe r - r e l a f i o n s h i p s  b e^ we en  a n t h r o p o g e n i c  f a c t o r s  and  t h e  g r a s s  c o m p o s i t i o n  in
s avanna  w o o d l a n d
C U L T I V A T I O N
imperata
c y lindrico
tussocky
perennials
weeds and grasses
o f  waste pioces
e.g. E ra grostis tenu ifolia - >  Hyp o r r h e n ia / lo u d e t ia
intensive
G R A Z IN G
medium
G R A Z IN G
reduction in f irebare  soi
heavily monured 
kraals
Brachia r ia
Soianum thicket
tussocky grasses 
e.g. Setar ia .  Panicumstoloniferous . 
C ynodon dacty lon
Acocia  seedlings
Figure 31
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M i c r o - c l i m a t e  :
The d e a r t h  of f i e l d  and e x p e r i m e n t a l  e v i d e n c e  makes any 
h y p o t h e s i s  r e g a r d i n g  t h e  i n f l u e n c e  o f  m i c r o - c l i m a t e  t e n u o u s ,  
b u t  i t  i s  p re su m e d  t h a t  p r im a r y  c o l o n i s e r s  must be p a r t i c ­
u l a r l y  t o l e r a n t  o f  t h e  e x t r e m e  c o n d i t i o n s  on t h e  b a r e  boma 
s o i l s .  The a v a i l a b l e  e v i d e n c e  i s  a s  f o l l o w s :
( i )  H u x ley ^  ( p e r s o n a l  c o m m u n ic a t io n )  h a s  show n,  t h a t ,  
t e m p e r a t u r e s  ab o v e  b a r e  s o i l  may o s c i l l a t e  b e tw e e n  
1 6 - 5 0 *^ C a t  K am pa la .
( i i )  O t h e r  w o r k e r s  h a v e  found  t h a t  t h e  optim um s e e d
g e r m i n a t i o n  and g ro w t h  o f  Cynodon d a c t y l o n  o c c u r s  
w i t  h i n  t h i s  r  ange  .
( i i i )  O kigbo (1964)  o b s e r v e d  the h i g h e s t  % g e r m i n a t i o n
o f  a l l  s t r a i n s  o f  Cynodon d a c t y l o n  a t  t h e  a l t e r n a t i n g  
t e m p e r a t u r e s  o f  20-35*^C.
( i v )  L o v v o rn  (1945)  found  im p ro v e d  g r o w t h  a t  E9^C as
com p ared  w i t h  IB^C ,  and  Weinmann (1948)  fo u n d  optimum 
g r o w t h  a t  0 8 ^ C .
(v )  The l a t t e r  t e m p e r a t u r e  i s  h i g h e r  t h a n  t h e  u s u a l  sh a d e  
t e m p e r a t u r e s  i n  B unyoro  and s u g g e s t s  t h a t  t h i s  g r a s s  
b e s i d e s  b e i n g  t o l e r a n t  o f  a  h i g h  d e g r e e  o f  i n s o l a t i o n ,  
may ev en  be f a v o u r e d  by t h e  r e s u l t i n g  h i g h e r  tem p­
e r  a t  u r e s .
S o i l  m o i s t u r e  r e l a t i o n s  :
The b a r e  boma s o i l s  a r e  open  t o  s e v e r e  d e s i c c a t i o n  i n  
t h e  d ry  s e a s o n  and  t h e  p r i m a "y c o l o n i s e r s  s u c h  a s  Cynodon 
d a c t y l o n , D a c t y l o c t e n i u m  a e g y p t i u m , B r a c h i a r i a  b r i z a n t h a  and  
P an icum  maximum, m ust  b e ,  o f  n e c e s s i t y ,  r e l a t i v e l y  d r o u g h t  
r e s i s t  a n t  g r a s s e s .  I n  t h e  wet s e a s o n ,  h o w e v e r ,  t h e  c o m p a c te d  
s o i l s  a r e  q u i c k l y  f l o o d e d ,  e n a b l i n g  t h e  g ro w t h  o f  s e d g e s  i n  
many bornas. The s o i l  s u r f a c e  o f  bornas t h u s  seem s t o  
o s c i l l a t e  b e tw e e n  much g r e a t e r  e x t r e m e s  o f  d e s i c c a t i o n  and
1 .  L e c t u r e r  i n  D e p t . A g r i c u l t u r e , M a k e re re  U n i v e r s i t y  C o l l e g e .
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f l o o d i n g  t h a n  i n  u n d i s t u r b e d  s o i l s ,  a l t h o u g h  t h e  e x t e n t  t o  
w hich  t h i s  a f f e c t s  t h e  s u b s o i l  i s  unknown.
I t  i s  p o s s i b l e  t h a t  r e t e n t i o n  o f  w a t e r  i s  h i g h e s t  i n  
t h e  m anured  k r a a l  s o i l s  b u t  t h i s  n ee d s  c o m f i r m a t i o n .
C e r t a i n l y  g r a s s e s  c h a r a c t e r i s t i c  o f  d r i e r  a r e a s  o f  U ganda ,  
e . g .  G en ch ru s  c i l i a r i s , u s u a l l y  c o l o n i s e  h o u s e - s i t e s , b u t  
w i t h o u t  f u r t h e r  r e s e a r c h  i t  i s  i m p o s s i b l e  t o  u n r a v e l  t h e  
r e l a t i v e  i m p o r t a n c e  o f  d i f f e r e n t  f a c t o r s .  The d i s t r i b u t i o n  
o f  G e n c h r u s , f o r  e x a m p le ,  may be l i m i t e d  t o  h o u s e - s i t e s  by 
i t s  i n a b i l i t y  t o  com pete  w i t h  Cynodon i n  t h e  k r a a l s .
C o n c l u s i o n :
Under i n t e n s i v e  c a t t l e  g r a z i n g  and t r a m p l i n g  r e t r o ­
g r e s s i o n  t o  an u n s t a b l e  p i o n e e r  community  may o c c u r  w i t h i n  
6 - l B  months . P l a n t  s u c c e s s i o n s  w hich  f o l l o w  c e s s a t i o n  o f  
i n t e n s i v e  g r a z i n g  p r i m a r i l y  v a r y  a c c o r d i n g  t o  t h e  d e g r e e  t o  
w h ich  t h e  c a t t l e  h av e  a l t e r e d  th e  h a b i t a t  c o n d i t i o n s .  Where 
t h e r e  h a s  b e e n  h e a v y  m a n u r in g  i n  k r a a l s ,  f o r  e x a m p l e , t h e r e  
i s  a  r e l a t i v e l y  u n i f o r m  s u c c e s s i o n  o f  p l a n t s  r e g a r d l e s s  o f  
t h e  k r a a l  l o c a t i o n .  The f i r s t  c o l o n i s e r  i s  n e a r l y  a lw ay s  
Cynodon d a c t y l o n  and  some o f  t h e  p o s s i b l e  f a c t o r s  l e a d i n g  t o  
t h e  l o c a l  t e m p o ra ry  dom inance  o f  t h i s  g r a s s  a r e  shown i n  
F i g .  3 0 .  The im p ro v ed  n u t r i e n t  s u p p ly  a p p e a r s  t o  be o f  
p r im e  i m p o r t a n c e  i n  t h e  p l a n t  s u c c e s s i o n  o f  k r a a l s ,  e n a b l i n g  
t h e  g r o w t h  o f  p l a n t s  o t h e r w i s e  a t  l e a s t  p a r t l y  l i m i t e d  i n  t h e  
r a n c h  by low s o i l  f e r t i l i t y . H o u s e - s i t e  and  o t h e r  b a r e  
co m p ac ted  s o i l s  have  a  g r e a t e r  v a r i e t y  o f  c o l o n i s i n g  p l a n t s  
i n c l u d i n g  many weeds o f  c u l t i v a t i o n  and w a s t e  p l a c e s .  I n  
a l l  c a s e s ,  h o w e v e r ,  p l a n t  c o l o n i s a t i o n  and s u c c e s s i o n  a r e  
s lo w  i n  c o m p a r i s o n  w i t h  an a r e a  s u c h  as  t h e  e x p e r i m e n t a l  
p l o t  w here  the  s o i l  i s  n o t  a l t e r e d  i n  any way. T h e re  i s  no 
r e - e s t a b l i s h m e n t  o f  t h e  o r i g i n a l  v e g e t a t i o n  w i t h i n  4 y e a r s .
P l a n t s  f rom  a wide v a r i e t y  o f  h a b i t a t s  c o l o n i s e  t h e  
bornas ( l i s t s  p p .  *74 & ) r e s u l t i n g  i n  an  i n c r e a s i n g l y
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c o m p l i c a t e d  p a t t e r n  o f  d i s t r i b u t i o n  o f  i n d i v i d u a l  s p e c i e s .
I n  most c a s e s  t h e  f l o r i s t i c  c o m p o s i t i o n  i s  a l s o  a l t e r e d  t o  
some d e g r e e  by t h e  d e l i b e r a t e  o r  a c c i d e n t a l  i n t r o d u c t i o n  o f  
a l i e n  p l a n t s .  As f a r  as  c o u l d  be a s c e r t a i n e d  t h i s  a p p l i e s  
t o  8 s p e c i e s  o f  g r a s s e s  and a t  l e a s t  18 s p e c i e s  o f  h e r b s ,  
on t h e  a s s u m p t i o n  t h a t  p l a n t s  fo u n d  o n ly  i n  and a r o u n d  bomas 
may have  b e e n  i n t r o d u c e d .  ( L i s t s  p p . & /7tf ) .  Many o f
t h e s e  p l a n t s  a p p e a r  t o  h ave  good means o f  p r o l i f e r a t i o n  and 
d i s s e m i n a t i o n  o f  t h e i r  k i n d  and  i t  i s  l i k e l y  t h a t  they  w i l l  
be a b l e  t o  m a i n t a i n  t h e m s e l v e s  i n  t h e  a r e a .
Even  m o d e ra t e  g r a z i n g  may a l s o  r a d i c a l l y  a l t e r  t h e  
v e g e t a t i o n ,  b o t h  by s e l e c t i v e  p r e s s u r e  and t h e  c r e a t i o n  o f  
more o p en  h a b i t a t s ,  and some of  t h e  p l a n t s  w h ich  may be 
c o n s e q u e n t l y  i n c r e a s i n g  i n  a r e a  a r e  l i s t e d  on  page  .
Many ch a n g es  a r e  t h e  r e s u l t  o f  t h e  i n t e r a c t i o n  o f  s e v e r a l  
f a c t o r s  s u c h  a s  f i r e ,  c u l t i v a t i o n  and g r a z i n g :  some o f  t h e
c h a n g e s  i n  g r a s s  c o m p o s i t i o n  a r e  su m m a r ised  i n  F i g .  31 and 
t h e  i n t e r a c t i o n  o f  f a c t o r s  a f f e c t i n g  t h e  d i s t r i b u t i o n  o f  
s h r u b s  i s  d i s c u s s e d  i n  t h e  f o l l o w i n g  s e c t i o n  of t h i s  c h a p t e r .
b) The d i s t r i b u t i o n  o f  s h r u b s ,  e s p e c i a l l y  A c a c i a  h o c k i i
T h re e  s h r u b s  a p p e a r  t o  h av e  i n c r e a s e d  l o c a l l y  a a  a  d i r e c t  
r e s u l t  o f  i n t e n s i v e  c a t t l e  g r a z i n g  and t r a m p l i n g .  They a r e  
H o s l u n d i a  o o o o s i t a . S o i a n u m s p p . , and A c a c i a  h o c k i i . T in n e a  
a e t h i o p i c a  was a l s o  u n u s u a l l y  f r e q u e n t  i n  t h e  h e a v i l y  g r a z e d  
a r e a  a r o u n d  Nyamyekudo, ( T a b l e  ib ) b u t  as  i t s  d i s t r i b u t i o n  
i n  g e n e r a l  was no t  o b s e r v e d ,  i t  i s  n o t  p o s s i b l e  t o  gauge  how 
f a r  t h i s  i s  a  r e s u l t  o f  g r a z i n g  a c t i v i t y .  The o t h e r  t h r e e  
s h r u b s  w ere  o b s e r v e d  i n  i n c r e a s e d  f r e q u e n c y  i n  s e v e r a l  h e a v i l y  
g r a z e d  a r e a s  and g r a z i n g  as  a  f a c t o r  i n  t h e i r  d i s t r i b u t i o n  
s e e m s i n d i s p u t a b l e .
H o s l u n d i a  o p p o s i t a  o c c u r s  s p o r a d i c a l l y  i n  t h e  u n d e r g r o w t h  
o f  s a v a n n a  w o o d la n d ,  bu t  on t h e  m a rg in s  o f  a b a n d o n ed  bomas i t
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may be l o c a l l y  a b u n d a n t ,  o f t e n  g ro w in g  4 - 5 ’ h i g h  and i n  
a s s o c i a t i o n  w i t h  So ianum  s p p .  The l a t t e r  a r e  g e n e r a l l y  
c o n f i n e d  t o  ab a n d o n ed  bomas where  th e y  may l o c a l l y  fo rm  
p u re  s t a n d s  o f  d e n s e  t h i c k e t  up t o  1 5 ’ h i g h .  They s p r e a d  
by c r e e p i n g  r o o t s t o c k s  w h ich  s e n d  o u t  num erous  t h o r n y  s h o o t s  
w h ic h  a r e  n o t  t o u c h e d  by c a t t l e  o r  p e n e t r a t e d  by f i r e .  One 
s p e c i e s ,  So ianum  in c a n u m , t o g e t h e r  w i t h  A c a c i a  h o c k i i , i s  
r e g a r d e d  a s  a s e r i o u s  p a s t u r e  weed i n  p a r t s  o f  E a s t  A f r i c a .  
( D o u g a l l  & Bogdan 1 958 ;  M arker  1 9 5 9 ) .  A c a c i a  h o c k i i  i s  a 
c h a r a c t e r i s t i c  p l a n t  o f  s h r u b  s a v a n n a  and  s a v a n n a  w o o d lan d  
i n  t h e  r a n c h ,  b u t  i t  o n ly  a p p e a r s  t o  be a b u n d a n t  i n  a r e a s  
f r e q u e n t e d  by c a t t l e .  I t s  i n c r e a s e  a p p e a r s  to  have been  
on a w i d e r  s c a l e  t h a n  t h e  o t h e r s ,  b o th  i n  and a ro u n d  bomas 
and a l o n g  c a t t l e  t r a c k s ,  ( F i g .  3 2 ,  P l a t e  XXVII) and a t t e n t i o n  
h as  been  c o n c e n t r a t e d  on  t h i s  s h r u b .
The im p o r t a n c e  o f  t h i s  i n c r e a s e  o f  A c a c i a  h o c k i i  h a s  
been  d e m o n s t r a t e d  by a s s o c i a t i o n  a n a l y s i s  o f  t h e  t r a v e r s e  
d a t a .  As d i s c u s s e d  i n  C h a p t e r  7 ,  t h e  com pu te r  gave  i n f o r m a ­
t i o n  on t h e  s i g n i f i c a n t  a s s o c i a t i o n s  o f  s p e c i e s ,  many o f  
w h ic h  a p p e a r  r e l a t e d  t o  d i f f e r e n t  s o i l  c o n d i t i o n s .  The d a t a  
w ere  f i r s t  d i v i d e d ,  f o r  e x a m p le ,  on G r e w i a , a t r e e  c h a r a c t e r ­
i s t i c  o f  v je l l  d r a i n e d  s l o p e s .  One m ig h t  t h e r e f o r e  c o n c lu d e  
t h a t t h e  s a m p le s  i n  w h ich  G rew ia  w ere  a b s e n t ,  had  v e r y  poor  
d r a i n a g e .  E x a m i n a t i o n  o f  t h e  n e x t  s i g n i f i c a n t  c o m p u te r -  
d i v i s i o n ,  h o w e v e r ,  r e v e a l s  t h a t  a  p r o p o r t i o n  o f  t h e  s a m p le s  
w h ich  d i d n ’ t  have  G r e w i a , had  A c a c i a  h o c k i i , a  t r e e  w h ic h  a l s o  
r e q u i r e s  good d r a i n a g e  c o n d i t i o n s .  N e a r ly  a l l  t h e s e  sa m p le s  
w ere  f rom  lie a v i l y  g r a z e d  a r e a s ,  and i t  a p p e a r s  t h a t  g r a z i n g  
i s  l a r g e l y  r e s p o n s i b l e  f o r  t h e  a b s e n c e  o f  G rew ia  and t h e  
p r e s e n c e  o f  A c a c i a  h o c k i i . ( F i g .  3 4 ) .  As s e e n  i n  F i g u r e  3 3 ,  
b o th  s h r u b s  u s u a l l y  grow  i n  c l o s e  a s s o c i a t i o n  w i t h  one a n o t h e r  
on a l l  w e l l - d r a i n e d  s o i l s .
The q u e s t i o n  a r i s e s :  why s h o u l d  A c a c i a  h o c k i i  t h r i v e
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u n d e r  c o n d i t i o n s  o f  heavy g r a z i n g  and t r a m p l i n g  w h ich  a p p e a r  
d e t r i m e n t a l  t o  o t h e r  t r e e s  and s h r u b s ?  I n  t h e  t r a v e r s e s  
t h e  h e a v i l y  g r a z e d  a r e a s  had  d o u b le  t h e  number o f  A c a c ia  
h o c k i i  s h r u b s  p e r  a c r e  t h a n  t h e  r e l a t i v e l y  u n g ra z e d  a r e a s ,  
b u t . t h e r e  was no c o r r e s p o n d i n g  i n c r e a s e  i n  any o t h e r  common 
s h r u b . (T a b le  ) .  There  a p p e a r  t o  be f o u r  m a in  r e a s o n s :
1 .  T re e  f e l l i n g ,  w hich  i s  c a r r i e d  o u t  i n  and a ro u n d  bomas, 
c a u s e s  m u l t i p l e  r e g e n e r a t i o n .  Marker  (1959) r e c o r d s  t h a t  
r e g r o w t h  a f t e r  c u t t i n g  can  r e a c h  a h e i g h t  o f  up t o  6 ’ i n
6 m o n th s .
2.  A c a c i a  h o c k i i  canno t  compete w e l l  in  t a l l  g r a s s ;  (W ilson^ 
p e r s o n a l  com m unica t ion )  and i t  i s  n o t a b l y  ab u n d an t  i n  a r e a s  
where t u s s o c k y  g r a s s e s  have  been  r e p l a c e d  by a  low sward
o f  B r a c h i a r i a  s p p .
3 .  I t  i s  r e l a t i v e l y  f i r e - s e n s i t i v e  p l a n t .  A l th o u g h  i t  can  
t o l e r a t e  a l i g h t  b u r n ,  s e v e r e  f i r e s  have  been u s e d  t o  
e l i m i n a t e  t h i s  s h ru b  from o t h e r  p a s t u r e s  i n  Uganda, (Marker 
1959) b u t  su ch  f i r e s  a r e  p r e c l u d e d  i n  h e a v i l y  g r a z e d  a r e a s .
4 .  Seed  g e r m i n a t i o n  and  e s t a b l i s h m e n t  may be i n c r e a s e d .  
A c a c ia  h o c k i i  can  s p r e a d  v e g e t a t i v e l y  by means o f  s u c k e r s ,
but i t  a p p e a r s  t h a t  t h e  l a s t  p o i n t  may be c r i t i c a l  i n  t h e  
i n c r e a s e  and s p r e a d  o f  t h i s  s h r u b .  I t  has  a l r e a d y  been  shown 
by e x p e r i m e n t  t h a t  r e g e n e r a t i o n  by s e e d  i s  o n ly  p o s s i b l e  where 
th e  h a z a r d  o f  f i r e  i s  r e d u c e d ,  ( C h a p t e r  1 0 ) .  But b e f o r e  t h e  
s e e d s  can  g e r m i n a t e  f u r t h e r  c o n d i t i o n s  a r e  n e c e s s a r y .  Germinar- 
t i o n  i s  i n c r e a s e d  i n  t h e  l a b o r a t o r y ,  i f  t h e  h a r d  s e e d  c o a t  i s  
s c r a t c h e d  t o  e n a b l e  w a t e r  t o  e n t e r  more e a s i l y ,  b u t  w h a t ,  
u n d e r  n a t u r a l  c o n d i t i o n s ,  t a k e s  t h e  p l a c e  o f  t h i s  s c r a t c h i n g ?  
T here  a r e  f o u r  p o s s i b i l i t i e s :
( i )  On th e  b a re  s o i l  t h e  m e c h a n ic a l  e f f e c t  o f  w e t t i n g  and 
d r y i n g  s p l i t s  t h e  s e e d  c o a t .
( i i )  Chem ica l  changes  t a k e  p l a c e  w i t h i n  th e  s e e d  c o a t  
w h i l e  i t  i s  ex p o sed  to  th e  w e a t h e r .
1 .  E .  W i l s o n ,  Ankole  Land Use I n v e s t i g a t i o n  U n i t ,  M b a ra ra ,
Uganda.
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( i i i )  B a c t e r i a l  a c t i o n  o c c u r s  on th e  s e e d  on t h e  g ro u n d .
( i v )  The s e e d ,  i f  e a t e n  by a cow, i s  a t t a c k e d  by b a c t e r i a  
and o t h e r  m ic ro - o r g a n i s m s  i n  t h e  rumen, making t h e  
s e e d  c o a t  p e r m e a b l e .
T h i s  l a s t  p o s s i b l i t y  may be t h e  most  i m p o r t a n t .  I t  has  
been  show n,  f o r  ex am p le ,  t h a t  when t h e  f r u i t s  o f  A c a c ia  
t o r t i l i s  a r e  e a t e n  by I m p a la ,  s e e d  g e r m i n a t i o n  i s  " f a c i l i t a t e d  
by p a s s a g e  t h r o u g h  t h e  g u t " ,  (Lamprey 1963) and i t  i s  h i g h l y  
l i k e l y  t h a t  t h i s  may ap p ly  t o  t h e  s e e d s  o f  o t h e r  A c a c ia  s p p .  
e a t e n  by o t h e r  r u m i n a n t s .  T here  i s  no e v i d e n b e t h a t  t h e  
t h i c k ,  to u g h  s e e d  c o a t s  o f  A c a c ia  s p p .  a r e  harmed by chewing 
(W a l te r  1954; L e i s t n e r  1961) and i n  S o u th  A f r i c a  t h e  pods o f  
A c a c ia  s p p .  a r e  som etim es  d e l i b e r a t e l y  f e d  to  l i v e s t o c k  to  
s p r e a d  t r e e s  on f a r m s .  ( L e i s t n e r ^ :  p e r s o n a l  co m m u n ic a t io n ) .
C a t t l e ,  by b ro w s in g  A c a c ia  h o c k i i , may a i d  t h e  s p r e a d  
o f  t h i s  s h r u b  by (a )  i n c r e a s i n g  th e  p e r m e a b i l i t y  o f  t h e  s e e d  
c o a t s ,  (b)  d i s p e r s i n g  t h e  s e e d s  i n  w e l l  manured s o i l .  The 
w eak en in g  o f  g r a s s  g r o w th ,  as a r e s u l t  o f  heavy g r a z i n g  and 
t r a m p l i n g ,  may f u r t h e r  a s s i s t  t h e  i n c r e a s e  i n  t h i s  s h r u b  i n  
t h r e e  w ays:  ( i )  r e d u c t i o n  i n  f i r e  i n t e n s i t y  so  t h a t  t h e  h e a t -  
s e n s i t i v e  s e e d s  ( P l a t e  XXVII) a r e  n o t  damaged, (C h a p te r  1 0 ) ,
( i i )  e x p o s u re  o f  b a r e  g ro u n d  w h ere ,  i t  i s  p o s t u l a t e d ,  t h e  
t e m p e r a t u r e s  may be o p t im a l  f o r  s e e d  g e r m i n a t i o n  (C h a p te r  1 0 ,  
p . ) ,  ( i i i )  r e d u c t i o n  i n  g r a s s  c o m p e t i t i o n ,  a i d i n g  s e e d l i n g  
e s t a b l i s h m e n t .  The complex i n t e r - r e l a t i o n s h i p s  which  may 
t h u s  l e a d  t o  an i n c r e a s e  i n  A c a c ia  h o c k i i  a r e  sum m arised  i n  
g r a p h i c a l  form i n  F i g .  3 5 .
So f a r  t h e  i n c r e a s e  i n  A c a c ia  h o c k i i  i s  a r e l a t i v e l y  
l o c a l  f e a t u r e  w i t h i n  the r a n c h .  The two main a r e a s  i n  which  
i t  fo rm s  a d e n s e  t h i c k e t  a r e  t h e  r e g i o n  o f  Nyam^^So h i l l  and 
around  th e  b o r e h o l e  a t  K a t e i r e w e .  There  i s  no r e a s o n  t o  
d o u b t ,  h o w e v e r , t h a t  i n c r e a s e d  g r a z i n g  p r e s s u r e  w i l l  l e a d  t o  a 
f u r t h e r  i n c r e a s e  i n  t h i s  s h r u b .
1 .  O.A. L e i s t n e r ,  D ep t ,  o f  A g r i c u l t u r a l  T e c h n i c a l  S e r v i c e s ,  
B o t a n i c a l  R e s e a r c h  I n s t i t u t e ,  P r e t o r i a ,  S .  A f r i c a .
1 8 4 .
i
XXVI D e h i s c e d  f r u i t s  o f  A c a c ia  h o c k i i , showing how t h e  
s e e d s  would  be ex p o sed  to  th e  f lam e s  o f  a f i r e .
m
• f i h i J i
XXVII A c a c ia  h o c k i i  by c a t t l e  t r a c k s .
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ACACIA HOCKII and GREWIA SPP.
1 . TREE DISTRIBUTION and DRAINAGE CONDITIONS
A.
100
FEET 
(R.HJ 6 0
20
N yam yekudo
y
Jw am b a valley
D
1
1000 2 0 0 0 3 0 0 0 4 0 0 0  FEET
BELT TRANSECT : divided into sections 5 0  x 100 feet
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Grewia spp. 
Acacia hockii
X X X X X
o o o o o
x x x x x x x x x  
O O O  o o o o o o
X X X  X
o o o
X X X X  X X
o o o o o o
• well-drained soils seasonally, waterlogged-^ <- 
t.md.
IL COMPLICATION caused by LOCAL FELLING & HEAVY GRAZING
B.
1 0 0 ,
FEET 
(R.H.) 60 .
20h
N yam yek u do
’TTnrrrrTrrn
 1
1000 FEET
100
FEET 
(R.H.) 6 0
2 0
N yam yekudo
1000  FEET
Grewia spp. 
Acacia hockii
■ j  I 1 1 i 1 1 1 
X X  X X X
o o o o o o o o
former 
cattle boma
I I I I I I I I 
X X X X  X X
o o o o o o o o
former 
cattle boma
A-C Transects radiating from Nyamyekudo in different directions 
o / x  P r e s e n c e  of sp ec ies  in each section of tra n sec t
The relative distribution of Acacia hockii and Grewia sp. 
with and without human disturbance.
Figure 33
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Theor y  o f  i n re r - re l aH on sh ip s  l e a d in g  t o  rhe i n c r e a s e  o f  A c a c i a  h o c k i i  ii
savanna w o o d l a n d
browse bushes
Intensive 
CATTLE G R A Z IN G  
A N D  TR A M P LIN G
e a t  grass  an d
and eat seeds t r a mpl e  g r o u n d
( me d i u m
n t e n s e
disperse seeds with 
increosed permeobility , 
deposited in manure
increase in low 
sward o f  Brachiariar e d u c t i o n  in g r a s s  c o v e r
r educ t i on  in C o m p e t i t i o n reduction in 
FIRE intensity
Increased SEED G E R M IN A TIO N seedling establishment growth of seedlings
increased number 
of seedsreduction in seeds 
killed by FIRE reduction in seeds 
killed by FIRE
INCREASE in 
ACACIA H O C K I I
reduction in FIRE intensity
reduction in FIRE intensity
reduction in grass cover
le a f  fall increases 
Potassium in soil low sword
increose in 
Brochiorio
Figure 35
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C o n c lu s io n  :
The i r r e g u l a r  d i s t r i b u t i o n  of  A c a c ia  h o c k i i  e p i t o m i s e s  
th e  c o m p l e x i t i e s  which may r e s u l t  from th e  i n t e r a c t i o n  o f  
p h y s i c a l  and a n t h ro p o g e n ic  f a c t o r s . W i th in  t h e  l i m i t s  
imposed by d r a in a g e  c o n d i t i o n s ,  c a t t l e  d i r e c t l y  a f f e c t  i t s  
d i s t r i b u t i o n  t h r o u g h  se e d  d i s p e r s a l  and p ro b a b ly  i n c r e a s i n g  
th e  s e e d  g e r m i n a t i o n ,  and i n d i r e c t l y  c a t t l e  g r a z i n g  and 
t r a m p l i n g  i n f l u e n c e  o t h e r  f a c t o r s  such  as p l a n t  c o m p e t i t i o n ,  
m i c r o c l i m a t e ,  s o i l  c o n d i t i o n s  and f i r e  i n t e n s i t y .
T h roughou t  t h e  r a n c h  t h e  p o l i c y  o f  r o t a t i o n a l  g r a z i n g  
i s  g i v i n g  r i s e  t o  a v a r i e t y  o f  p l a n t  com m unit ies  i n  a l l  
s t a g e s  o f  d ev e lo p m e n t ,  and i s  c a u s in g  many i r r e g u l a r i t i e s  
i n  p l a n t  d i s t r i b u t i o n  b o th  by d i s p e r s a l  o f  p l a n t s  and t h e  
p r o v i s i o n  o f  a l a r g e  number o f  d i f f e r e n t  h a b i t a t s  a t  a l l  
s e a s o n s  o f  t h e  y e a r .
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GENERAL CONCLUSIONS:
I .  THE DISRUPTION OF THE ECOSYSTEM:
B efo re  th e  adven t  o f  Man th e  r e l a t i o n s h i p s  be tw een  s o i l  
and v e g e t a t i o n  were s i m p l e r .  By a l t e r i n g  th e  an im al  p o p u la ­
t i o n ,  t h e  s o i l  and v e g e t a t i o n  Man has c o m p l ic a te d  t h e  p a t t e r n .
F i r e  has  been used  f o r  th o u sa n d s  o f  y e a r s  b u t  p ro b a b ly  
most i n t e n s i v e l y  and r e g u l a r l y  s i n c e  t h e  i n t r o d u c t i o n  o f  i r o n  
s m e l t i n g  between t h e  1 0 t h - l 3 t h  c e n t u r i e s  and th e  i n t r o d u c t i o n  
o f  c a t t l e  p ro b ab ly  i n  t h e  l 3 t h  c e n t u r y .  E x t e n s i v e  a l t e r a t i o n  
o f  th e  v e g e t a t i o n  by f i r e ,  f e l l i n g ,  c u l t i v a t i o n  and c a t t l e  
g r a z i n g  must d a t e  from t h e s e  t i m e s .  But w i t h  t h e  adven t  o f  
E uropeans  th e  p o p u l a t i o n  o f  men, game and c a t t l e  was g r a d u a l l y  
r e d u c e d  by d i s e a s e ,  w a r f a r e  and fam in e .  P r i o r  t o  th e  
e s t a b l i s h m e n t  o f  t h e  r a n c h  i n  1956 a s p a r s e  human p o p u l a t i o n  
depended on p a tc h y  c u l t i v a t i o n .  The v e g e t a t i o n  i s  r e p o r t e d  
to  have th ic k e n e d  as a r e s u l t  o f  e a r l y  b u r n in g .  Game had 
been s e v e r e l y  r e d u c e d  i n  number i n  t h e  i n t e r e s t s  o f  t s e t s e  
f l y  e r a d i c a t i o n .  S in c e  th e  e s t a b l i s h m e n t  o f  t h e  r a n c h  c a t t l e  
g r a z i n g  h as  now been r e - i n t e n s i f i e d .  The a r e a  p ro b a b ly  
s u p p o r t s  a more permanent  and dense  p o p u l a t i o n  t h a n  e v e r  b e f o r e ,  
and til i s  h a s  had an im m edia te  im pact  on th e  v e g e t a t i o n .  This  
s tu d y  has  g i v e n  an i n d i c a t i o n  o f  t h e  way i n  which Man has 
changed t h e  c o m p o s i t io n  and p a t t e r n  o f  th e  v e g e t a t i o n .
I I .  THE VEGETATION PATTERN:
A. Physiognomic  ty p e s  :
O b s e r v a t io n s  i n  t h e  a r e a  o f  d e t a i l e d  s tu d y  b e a r  o u t  t h e  
g e n e r a l  c o n c l u s i o n s  o f  L an g d a le -B ro w n , (1957) i n  t h e  N orth  
Mengo L ow lands ,  t h a t  t h e  d i s t r i b u t i o n  o f  most physiognom ic 
ty p e s  b e a r s  a d e f i n i t e  r e l a t i o n s h i p  to  t h e  main s o i l  t y p e s .
The two major e x c e p t i o n s  i n  t h i s  a r e a  a r e  t h e  i r r e g u l a r  
d i s t r i b u t i o n  o f  t h i c k e t - w o o d l a n d  on th e  r i d g e s  and th e
192 .
v e g e t a t i o n  in d u c e d  by c u l t i v a t i o n .
S o i l  m o i s tu r e  r e l a t i o n s h i p s  and s o i l  d e p t h  a p p e a r  to  be 
th e  main e d a p h ic  f a c t o r s  i n f l u e n c i n g  th e  g e n e r a l  v e g e t a t i o n  
p a t t e r n  bu t  t h e r e  i s  no com ple te  c o r r e l a t i o n  be tw een  them. 
There a r e  v a r i a t i o n s  i n  t h e  d i s t r i b u t i o n ,  u n i f o r m i t y  and 
a b r u p t n e s s  o f  th e  boundary of  physionom ie  t y p e s  which  ap p ea r  
e x p l i c a b l e  on ly  i n  te rm s  o f  b i o t i c  f a c t o r s .
B. A s s o c i a t i o n s  of  p l a n t  s p e c i e s ;
E d ap h ic  f a c t o r s ,  e s p e c i a l l y  s o i l  m o i s t u r e ,  ap p e a r  
i n f l u e n t i a l  i n  t h e  d i s t r i b u t i o n  o f  s e v e r a l  t r e e  and s h ru b  
a s s o c i a t i o n s  which  have been  r e v e a l e d  by com puter  a n a l y s i s  
o f  t r a v e r s e  d a t a .  Some a s s o c i a t i o n s  a r e  o n ly  found on t h e  
r i d g e s ,  o t h e r s  on v a l l e y  t e r m i t e  mounds and o t h e r s  i n  a r e a s  
o f  h ig h  w a te r  t a b l e .  W i th in  any a r e a  o f  a p p a r e n t l y  u n i fo rm  
s o i l  c o n d i t i o n s ,  how ever ,  a number o f  d i f f e r e n t  a s s o c i a t i o n s  
may o c c u r  i n  c l o s e  j u x t a p o s i t i o n  and i n  v a r i a b l e  o r d e r .  The 
s i t u a t i o n  i s  s i m i l a r  to  t h a t  of  t h e  N. Mengo Lowlands where 
L angda le -B row n  (1957) r e p o r t e d  ” in n u m e rab le  s e q u e n c e s ” o f  
v e g e t a t i o n  t y p e s .  I n  th e  a r e a  o f  s tu d y  i t  has  been shown 
t h a t  th e  l o c a l  i n t e r - a c t i o n  o f  f i r e  and g r a z i n g  may be 
r e s p o n s i b l e  f o r  some o f  t h e s e  l o c a l  v a r i a t i o n s .
I n  th e  h e rb  l a y e r  t h e  p a t t e r n  o f  p l a n t s  a s s o c i a t i o n s  may 
be complex w i t h i n  much s h o r t e r  d i s t a n c e s .  L o ca l  v a r i a t i o n s  
may be c l o s e l y  r e l a t e d  to  sm a l l  s c a l e  v a r i a t i o n s  i n  d r a i n a g e  
and s o i l  dep th  as s e en  i n  t h e  g r a s s  s a v a n n a  o f  th e  v a l l e y s  
and l a t e r i t e  pavem ents .  I n  a d d i t i o n ,  f u r t h e r  c o m p l i c a t i o n s  
have been cau sed  by;  ( i )  t h e  i n t e r a c t i o n  o f  p h y s i c a l  and 
a n t h r o p o g e n ic  f a c t o r s  e . g .  c o l o n i s a t i o n  o f  b a r e ,  t r a m p le d  
ground may v a ry  a c c o r d i n g  to  th e  t e x t u r e  and d r a i n a g e  of  t h e  
s o i l  ; ( i i )  t h e  d i f f e r e n t  i n t e n s i t y  o f  a n th ro p o g e n ic  f a c t o r s  
e . g .  i n  s a v an n a  w ood land ,  a s s o c i a t i o n s  dom ina ted  by B r a c h i a r i a  
b r i z a n t h a  o r  Cynodon d a c t y l o n  may r e s u l t  from medium and 
i n t e n s i v e  g r a z i n g  r e s p e c t i v e l y ;  ( i i i )  th e  i n t e r a c t i o n  o f
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a n t h r o p o g e n ic  f a c t o r s  e . g .  I m p e r a t a  c y l i n d r i c a  t e n d s  t o  
dom ina te  t h e  h e rb  l a y e r  where b o th  c u l t i v a t i o n  and b u rn in g  
a r e  f a v o u r a b l e  f a c t o r s  e n c o u ra g in g  i t s  c o l o n i s a t i o n ,  r e p r o d u c ­
t i o n  and s u r v i v a l .
G. Changing d i s t r i b u t i o n  o f  s p e c i e s :
Man i s  i n f l u e n c i n g  th e  d i s t r i b u t i o n  of  many k in d s  o f  
p l a n t s .  F i r s t l y  he i s  r e s t r i c t i n g  t h e  d i s t r i b u t i o n  o f  sh a d e -  
l o v i n g  and f i r e - s e n s i t i v e  s p e c i e s  which r e m a in  i n  s c a t t e r e d  
r e f u g e s  such  as t e r m i t a r i a  t h i c k e t s ;  s e c o n d ly  he i s  i n c r e a s i n g  
th e  d i s t r i b u t i o n  o f  many s p e c i e s  a s s o c i a t e d  w i th  h i s  a c t i v i t i e s  
( s e e  nex t  s e c t i o n ) ;  t h i r d l y  he has  r e d u c e d  th e  in d ig e n o u s  
f a u n a  which  must have b ro u g h t  abou t  t h e  d i s p e r s a l  o f  many 
p l a n t s  and i n d i r e c t l y  i n f l u e n c e d  t h e  h a b i t a t  c o n d i t i o n s .
The l o c a l i s e d  im pact  and v a r i a b l e  i n t e n s i t y  o f  Man’s 
a c t i v i t i e s  a r e  c a u s i n g  a d i s j u n c t  d i s t r i b u t i o n  o f  many s p e c i e s .  
C u l t i v a t i o n  and i n t e n s i v e  g r a z i n g  a r e  s c a t t e r e d  and r e s u l t  i n  
t h e  i r r e g u l a r  d i s t r i b u t i o n  o f  s u b s e q u e n t  c o l o n i s i n g  p l a n t s .
F i r e  i s  a l s o  i r r e g u l a r  i n  p a t t e r n  and i n t e n s i t y  from y e a r  to  
y e a r  and p ro b a b ly  a f f e c t s  t h e  d i s t r i b u t i o n  o f  t h e  l e s s  f i r e -  
r e s i s t a n t  p l a n t s .
F i r e  and g r a z i n g  b o th  i n f l u e n c e  th e  d i s t r i b u t i o n  o f  
p l a n t s  th r o u g h  t h e i r  e f f e c t  on s e ed  v i a b i l i t y  and g e r m i n a t i o n ,  
an a s p e c t  which  has  h i t h e r t o  r e c e i v e d  l i t t l e  a t t e n t i o n  i n  E a s t  
A f r i c a .
F i r e  may f a v o u r  t h e  d i s t r i b u t i o n  o f  p l a n t s  by
a) i n c r e a s i n g  s e e d  p r o d u c t i o n  e . g .  I m p e r a t a  c y l i n d r i c a
b) i n c r e a s i n g  s e e d  g e r m i n a t i o n  e . g .  P s e u d a r t h r i a  
h o o k e r i  and B erkeya  s p e k e a n a
G ra z in g  may f a v o u r  t h e  d i s t r i b u t i o n  o f  p l a n t s  by
a) s e e d  d i s p e r s a l  e . g .  Cynodon d a c t y l o n
b) i n c r e a s i n g  s e e d  g e r m i n a t i o n  by p a s s a g e  th r o u g h  
th e  g u t  e . g .  ? A ca c ia  h o c k i i
c) a l t e r i n g  h a b i t a t  c o n d i t i o n s  e . g .  A cac ia  h o c k i i  
( F i g .  3 5 ) .
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The i n t e r a c t i o n  o f  f i r e  and g r a z i n g  may i n f l u e n c e  th e  
d i s t r i b u t i o n  o f  p l a n t s  w i th  he a t - s e n s i t i v e  seed s  e . g .  A c a c ia  
h o c k i i .
I t  i s  s u rm is e d  t h a t  i n t e r - r e l a t i o n s h i p s  s i m i l a r  t o  t h o s e  
p o s t u l a t e d  t o  be i n f l u e n c i n g  th e  d i s t r i b u t i o n  o f  A c a c ia  h o c k i i  
may o p e r a t e  i n  o th e r  h e a v i l y  g r a z e d  a r e a s  o f  E a s t  and C e n t r a l  
A f r i c a  where th o r n y  s h r u b s  i n c r e a s e  i n  d e n s i t y .  D ic r o s t a c h y s  
g l o m e r a t a , f o r  exam ple ,  has i n c r e a s e d  i n  d e n s i t y  i n  h e a v i l y  
g r a z e d  a r e a s  o f  Karamoja and Busoga i n  Uganda. Thomas (1943;  
1945) s u g g e s t e d  t h a t  t h e  c o n c e n t r a t i o n  o f  b a se s  i n  t h e  s o i l  
may be a c r u c i a l  f a c t o r  ; bu t  t h e  pods o f  t h i s  s h ru b  a r e  e a t e n  
by c a t t l e  ( S t a p l e s  1945; West 1950) who may d i r e c t l y  i n f l u e n c e  
t h e  d i s t r i b u t i o n  of th e  sh ru b  th ro u g h  se e d  d i s p e r s a l  and 
g e r m i n a t i o n ,  as w e l l  as a l t e r i n g  th e  s o i l  and o t h e r  h a b i t a t  
f a c t o r s .  I n  o t h e r  h e a v i l y  g r a z e d  a r e a s  an i n c r e a s e  i n  sh ru b s  
has  been  r e l a t e d  t o  a r e d u c t i o n  i n  g r a s s  c o m p e t i t i o n  and a 
r e d u c t i o n  i n  f i r e  i n t e n s i t y ,  (Staple<^ Hornby & Hornby 1942; 
S t a p l e s  1945; Van Rensburg  1951) and i t  i s  now s u g g e s t e d  t h a t  
t h e s e  may o p e r a t e  p a r t i c u l a r l y  th r o u g h  t h e i r  e f f e c t  on seed  
v i a b i l i t y ,  g e r m i n a t i o n  and s e e d l i n g  e s t a b l i s h m e n t .
I I I .  THE STRUCTURE AMD COMPOSITION OF THE VEGETATION:
A. S t r u c t u r a l  v a r i a t i o n :
F i r e  i s  r e s p o n s i b l e  f o r  s t u n t i n g  t r e e  growth, and p r e ­
v e n t i n g  s e e d l i n g  e s t a b l i s h m e n t .  T h is  r e s u l t s  i n  a  r e d u c t i o n  
i n  co m p le x i ty  o f  t h e  t r e e  and s h r u b  l a y e r s  and open ing  up o f  
t h e  canopy.  L o ca l  f e l l i n g  a l s o  g i v e s  r i s e  t o  a c o p p ic e d ,  
low sh ru b  l a y e r  w i t h  on ly  a few s c a t t e r e d  t a l l  t r e e s .  Where 
l o c a l  f e l l i n g  i s  accompanied  by i n t e n s i v e  tem pora ry  g r a z i n g  
and t r a m p l i n g  i t  may be f o l lo w e d  by t h e  developm ent  o f  dense  
s h r u b  v e g e t a t i o n  i n  t h e  form o f  i n v a d i n g  Soianum bushes  or  
A c a c ia  h o c k i i .
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B. Changing c o m p o s i t i o n :
( i )  Changes l a r g e l y  due to  f i r e :
a) S e l e c t i o n  of p y ro p h y te s
As s t a t e d  by S h an tz  and T urne r  (1958) w i t h  r e f e r ­
ence to  t h e  v e g e t a t i o n  around  Lake A l b e r t :  " S in c e  t h e  
v e g e t a t i o n  i s  composed m ain ly  o f  p y r o p h y t i c  p l a n t  t y p e 6,  
i t  i s  l i k e l y  t h a t  i t s  c o m p o s i t i o n  i s  due t o  ’ f i r e  
s e l e c t i o n ’ over a lo n g  p e r i o d  of t im e ” . At l e a s t  f i v e  
changes  a r e  p o s t u l a t e d  t o  have t a k e n  p l a c e  i n  t h e  a r e a  
o f  s tu d y  :
I n c r e a s e  i n  s m a l l e r ,  s u c k e r - f o r m in g  t r e e s  and s h r u b s  
e . g .  Combreturn s p p .
I n c r e a s e  i n  tu s s o c k y  p e r e n n i a l  g r a s s e s  e . g .  L o u d e t i a  
a r u n d i n a c e a  and H y p a r r h e n ia  spp .
I n c r e a s e  i n  g e o p h y te s  and h e m ic ry p to p h y te s  which have 
p ro b a b ly  r e p l a c e d  more f i r e - s e n s i t i v e  p h a n e ro p h y te s  
and charaaephyt e s .
I n c r e a s e  i n  p l a n t s  s t i m u l a t e d  by f i r e  t o  r e p ro d u c e  
e . g .  I m p e r a t a  c y l i n d r i c a .
I n c r e a s e  i n  p l a n t s  w i th  s e e d s  p r o t e c t e d  from or  
r e s i s t a n t  t o  th e  h e a t  of  f i r e ,  o r  whose s e e d  
g e r m i n a t i o n  i s  even i n c r e a s e d  by t h e  h e a t .
b) I n c r e a s e  i n  l i g h t - d e m a n d i n g  s p e c i e s
This  p o i n t  i s  u n s u b s t a n t i a t e d  by a u t e c o l o g i c a l
s t u d i e s  i n  t h i s  i n v e s t i g a t i o n .  I t  has  been  r e p o r t e d ,  
how ever ,  t h a t  T e r m i n a l i a  sp p .  ( A u b r e v i l l e  1949) and 
I m p e r a t a  c y l i n d r i c a  (Hubbard e t  a l  1944) a r e  l i g h t -  
demanding p l a n t s .  Th is  may i n f l u e n c e  t h e i r  d i s t r i b u t i o n  
and p a r t l y  a c c o u n t ,  f o r  exam ple ,  f o r  th e  i n c r e a s e  i n  
I m p e r a t a  where f i r e  and c u l t i v a t i o n  open up t h e  v e g e t a t i o n  
c o v e r .
196 .
c) I n c r e a s e  i n  Andropogoneae and A r u n d i n e l l e a e
These t r i b e s  i n c l u d e  t h e  main dominant tu s s o c k y  
g r a s s e s  e . g .  H y p a r rh en i a s p p .  and L o u d e t i a  a r u n d i n a c e a , 
and th e  rh iz o m a to u s  I m p e r a t a  c y l i n d r i c a , which  a re  
p o s t u l a t e d  to  have i n c r e a s e d  as a r e s u l t  o f  f i r e .
( i i )  L o ca l  changes due to  g r a z i n g  and t r a m p l i n g :
a) I n c r e a s e  i n  r u d e r a l s
e . g .  P e r o t  i s  p a t e n s  and E l e u s i n e  i n d i c a . These do 
not appear  t o  be ab le  to  compete i n  t h e  more s t a b l e  g r a s s ­
l a n d  i n  t h e  r a n c h ,  bu t  l o c a l l y  i n c r e a s e  where t h e  g r a s s  
cover  is  d e p l e t e d  o r  removed.
b) I n c r e a s e  i n  x e r o p h y t i c  g r a s s e s
e . g .  Gtenium concinnum and M ic ro c h lo a  k u n t h i i  would 
fo rm e r ly  have been  more l i m i t e d  i n  d i s t r i b u t i o n ,  e . g .  to  
l a t e r i t e  e x p o s u r e s ,  bu t  a r e  s p r e a d i n g  where b a re  s o i l  i s  
exposed  by t r a m p l i n g .
c) I n c r e a s e  i n  s t o l o n i f e r o u s  and recum bent 
g r a s s e s
e . g .  D a c ty lo c t e n iu m  aegyp t ium  and B r a c h i a r i a  s p p . , 
which  a r e  a b s e n t  or only found  as bo t tom  g r a s s e s  i n  
s t q b l e  g r a s s l a n d  b u t  p r e v a i l  i n  a r e a s  o f  heavy g r a z i n g  
where p l a n t  c o m p e t i t i o n  and f i r e  i n t e n s i t y  a r e  r e d u c e d  
and s o i l  i s  manured.
d) I n c r e a s e  i n  p l a n t s  w i th  h ig h  n u t r i e n t  
r e q u i r e m e n t s
e . g .  Cynodon d a c t y l o n , a g r a s s  on ly  found  i n  h e a v i l y  
manured a r e a s .
e) I n c r e a s e  i n  tough  and woody p l a n t s  
r e s i s t a n t  t o  g r a z i n g  and t r a m p l i n g
A l i s t  of  p r o b a b le  p l a n t s  i s  g iv e n  on page 176.
f ) I n c r e a s e  i n  ’w eeds’ of  open h a b i t a t s  and 
d i s t u r b e d  g round  i n  Uganda
The p r o p o r t i o n s  of g r a s s e s  of  d i f f e r e n t  t r i b e s  
l o c a l l y  v a r i e s  i n  h e a v i l y  g r a z e d  a r e a s  e . g .  i n c r e a s e  i n
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C h l o r i d e a e ,  E r a g r o s t e a e  and S p o r o b o la e ,  v / i th  s e v e r a l  
P a n ic e a e  only  found i n  abandoned bomas.
g) I n c r e a s e  i n  f o r e i g n  e l e m e n ts  i n  t h e  f l o r a  
By d e l i b e r a t e  i n t r o d u c t i o n  o f  p l a n t s  and by a c c i d e n ­
t a l l y  s p r e a d i n g  weeds Man i s  c o n t i n u a l l y  ad d in g  t o  th e  
f l o r a  o f  t h e  a r e a .
IV THE POSSIBLE CLIMAX VEGETATION:
A. P r e v i o u s l y  s u g g e s t e d  p o s s i b l e  c l im ax  t y p e s :
A cco rd ing  to  Edwards (1951) com parable  v e g e t a t i o n  i n
Kenya ” a p p e a r s  t o  be a s e r a i  phase  l e a d i n g  to  f o r e s t ” , t h e  
phase  b e in g  m a in t a in e d  by t h e  f r e q u e n t  p as sag e  o f  f i r e .  On 
t h e  o t h e r  h a n d ,  Langda le-B row n (1957) c o n s i d e r s  t h e  c l im a x  
o f  th e  North  Mengo Lowlands would p ro b a b ly  be a dense  t h i c k e t  
ty p e  o f  v e g e t a t i o n .
B. S e m i-d ec id u o u s  f o r e s t  as a p o s t u l a t e d  c l i m a x :
Reasons  fo r  such a p o s t u l a t e  :
1 .  North  of M a s in d i ,  on ly  50 m i le s  away,
Combreturn m o l l e , A l b i z i a  z y g i a  and o t h e r  common t r e e s  
and s h ru b s  o f  t h e  r a n c h  grow s i d e  by s i d e  w i t h  f o r e s t  
r e m n a n t s , and a r e a s  of A l b i z i a  z y g i a  woodland have been 
r e l a t e d  t o  A l b i z i a  -  C h io ro p h o ra  f o r e s t  by Dawkins (1949),
2 .  I n  Karamoja v e g e t a t i o n  w i t h  Combretum m olle  
and A cac ia  h o c k i i  i s  tho u g h t  to  be d e r i v e d  from montane 
f o r e s t .  (L a n g d a le -B ro w n , Osmaston & W ilson  1964)
3 .  I n  t h e  Sudan ,  ”woodland r e c e n t l y  d e r i v e d  from 
r a i n  f o r e s t ” has  many s p e c i e s  incommon w i th  th e  r a n c h .  
Tÿiese i n c l u d e  t r e e s  and sh ru b s  such  as A l b i z i a  z y g i a , 
V i te x  d o n i a n a , Combretum b i n d e r i a n u m , Grewia m o l l i s , 
B r i d e l i a  s c l e r o n e r o i d e s , and g r a s s e s  such  as H y p a r rh e n i a  
s p p . , Panicum maximum, S e t a r i a  s p h a c e l a t a , S po robo lus
py ran  i d a l l s , I m p e r a ta  c y l i n d r i c a  and B e c k e ro p s i s  u n i s e t  a . 
( H a r r i s o n  & J a c k s o n  1958)
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4 .  I n  N i g e r i a  s e co n d a ry  s u c c e s s i o n s  w i t h i n  low­
l a n d  r a i n  f o r e s t  n e a r  Ib a d a n  i n c l u d e  g r a s s e s ,  h e r b s  and 
s h ru b s  fou n d  i n  t h e  r a n c h .  ( C la y to n  1958) e . g .  Achyran-  
th e s  a s p e r a , S e t a r i a  l o n g i s e t a , G lau sen a  a n i s e t a ,
V e r n o n ia  a m y g d a l in a , H o s lu n d ia  o p p o s i t a , A l b i z i a  z y g i a .
5 .  I m p e r a t a  c y l i n d r i c a  i s  n o t  coiiimonly found  as 
a p o s t - c u l t i v a t i o n  c o l o n i s e r  i n  d r i e r  a r e a s  o f  Uganda, 
and Bews (1929) s a i d  ” i t  i s  th e  most i m p o r t a n t  c o n s t i t u e n t  
where c l im a x  i s  r e a l l y  f o r e s t  but f i r e s  p r e v e n t  i t . ”
6 .  L o u d e t i a  a r u n d i n a c e a , t h e  dominant g r a s s  o f  
th e  r i d g e s  i n  t h e  r a n c h ,  has  been  found i n  t h e  h e a r t  o f  
th e  N i g e r i a n  f o r e s t  i n  3 .  Ben in  where i t  i s  th o u g h t  t o  
have o r i g i n a t e d  as a r e s u l t  o f  heavy c u l t i v a t i o n ,  and t o  
be m a i n t a in e d  by f i r e .  (Keay & Onochie 1947; Keay 1951)
Reasons  a g a i n s t  such  a p o s t u l a t e  :
1 .  There  a r e  n o f o r e s t  r em nan ts  i n  th e  r a n c h  a r e a  
and no i n v a d i n g  t r e e s  were found d e s p i t e  th e  s p r e a d  o f  
f o r e s t  i n  Bunyoro i n  t h e  l a s t  100 y e a r s  (Trenaraan e t  a l  
1956) and t h e  r e d u c t i o n  o f  g r a z i n g  and l a t e  b u rn in g  w i t h i n  
t h e  l a s t  50 y e a r s  i n  t h e  a r e a  o f  s t u d y .
2 .  T here  does no t  ap p e a r  t o  have been  any p e r i o d  
of heavy c u l t i v a t i o n  i n  t h e  r a n c h  a r e a  which would ac co u n t  
f o r  th e  o r i g i n  o f  L o u d e t i a  a r u n d i n a c e a .
3 .  I m p e r a t a  c y l i n d r i c a  a l t h o u g h  a  common p o s t ­
c u l t i v a t i o n  g r a s s  i n  t h e  r an ch  a r e a  a p p e a r s  t o  t i i r i v e  
b e s t  i n  th e  l o w - l y i n g  m o i s t e r  s i t e s .  T h is  may be one 
i n d i c a t i o n  t i i a t  th e  b e t t e r  d r a i n e d  s i t e s  would not be 
s u f f i c i e n t l y  m o is t  f o r  f o r e s t  v e g e t a t i o n .
4 .  H y p a r r h e n ia  r u f a  i s  a l so  l i m i t e d  i n  d i s t r i b u ­
t i o n  i n  t h e  r a n c h  a r e a ,  whereas  i n  m o i s t e r  Combretum 
s a v a n n a ,  on the  m arg ins  o f  t h e  f o r e s t - s a v a n n a  m o sa ic ,  
t h i s  g r a s s  i s  o f t e n  d o m inan t .
5 .  T here  i s  a com ple te  absence  o f  n a t u r a l l y  
i n v a d in g  t a l l  e l e p h a n t  g r a s s ,  P en n ise tu m  pu rp u re u m .
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T h is  i s  t h e  dominant  g r a s s  i n  many f o r e s t - s a v a n n a  m osa ic
a r e a s  o f  Uganda and i t s  ab sen ce  i s  a s t r o n g  i n d i c a t i o n
t h a t  th e  a r e a  i s  n o t  s u i t a b l e  f o r  f o r e s t  g ro w th .
C. C o n c l u s i o n :
There  i s  no c o n c lu s i v e  e v id e n c e  t h a t  t h e  p r e s e n t  v e g e t a ­
t i o n  i s  d e r i v e d  from s e m i-d e c id u o u s  f o r e s t  and on b a l a n c e  th e  
a v a i l a b l e  e v i d e n c e  from c l i m a t i c  d a t a  (C h ap te r  2) and v e g e t a ­
t i o n  weigh a g a i n s t  t h i s  p o s s i b i l i t y .  W i thou t  lcng-?terra 
f i r e - p r o t e c t i o n  e x p e r im e n t s  any c o n c l u s i o n  can  on ly  be 
t e n t a t i v e ,  bu t  p r e s e n t  e v i d e n c e  i n d i c a t e s  t h a t  i n  t h e  absence  
of  human i n t e r f e r e n c e  t h e  v e g e t a t i o n  would l a r g e l y  c o n s i s t  
o f  t h i c k e t -w ood land  e x c e p t  i n  a r e a s  o f  v e ry  s h a l lo w  o f  
s e a s o n a l l y  w a te r l o g g e d  s o i l s .  There  would p ro b a b ly  be a 
h i g h e r  p r o p o r t i o n  o f  f o r e s t  e l e m e n ts  b u t  a s u f f i c i e n t l y  
b ro k en  canopy t o  s t i l l  a l lo w  some g r a s s  g ro w th .
V PRACTICAL BiPLICATIONS OF RECENT CHANGES CAUSED 
BY RANCH MANAGED/TENT :
A. The h e rb  l a y e r
( i ) The e f f e c t  o f  c o n t in u o u s  i n t e n s i v e  
g r a z i n g  and t r a m p l i n g :
T h is  l e a d s  t o  a p redom inance  o f  g r a s s e s  o f  poor n u t r i t i v e  
v a l u e  and d e g e n e r a t i o n  o f  t h e  v e g e t a t i o n  c o v e r .
Sandy s o i l s  a t  t h e  v a l l e y  m arg ins  a p p ea r  p a r t i c u l a r l y  
l i a b l e  to  i n v a s i o n  by g r a s s e s  o f  poor  q u a l i t y  e . g .  E r a g r o s t i s  
t e n u i f o l i a , S p o ro b o lu s  f e s t i v u s , S p o ro b o lu s  p y r a m i d a l i s  and 
P e r o t i s  p a t e n s . ( R a t t r a y  196 0) .
Even where g r a s s e s  o f  good v a l u e  i n c r e a s e  i n  f r e q u e n c y  
e . g .  B r a c h i a r i a  ko tsch \^a  and Genchrus c i l i a r i s , th e y  do not 
form a good sward .  Many g r a s s e s  e . g .  S p o ro b o lu s  p y r a m i d a l i s  
form l a r g e  t u s s o c k s  w i t h  e x t e n s i v e  b a re  g round  i n  be tw een .  
F o r t u n a t e l y ,  however,  th e  r a n c h  management keeps t h e s e  a r e a s  
to  a minimum, e . g .  a round  bore  h o l e s  and a lo n g  th e  p a th s
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l e a d i n g  t o  them ,  and t h e r e  i s  l i t t l e  d a n g e r  o f  e r o s i o n .
( i i )  The e f f e c t  o f  t e m p o r a r y ,  i n t e n s i v e  
g r a z i n g  and t r a m p l i n g :
With  th e  r o t a t i o n  o f  h e r d s  o f  c a t t l e  f rom one boma a r e a
to  a n o t h e r  t h e  r a n c h  has  become i n c r e a s i n g l y  p e p p e re d  w i t h
p i a g i o c l i m a x  c o m m u n i t i e s .
D is a d v a n ta g e s  :
1 .  G ra s s e s  o f  poo r  o r  i n d i f f e r e n t  fo d d e r  
v a l u e  o f t e n  c o l o n i s e  th e  b a r e  com pacted  g ro u n d  o f  
abandoned  h o u s e - s i t e s  and s u r r o u n d i n g  c a t t l e  t r a c k s ,  
e . g .  M ic r o c h lo a  k u n t h i i , S r a g r o s t i s  c i l i a r i s , 
S p o ro b o lu s  p y ram id a l  i s  and I m p e r a t a  c y l i n d r i c a .
2 .  I t  i s  t h e  t o u g h ,  woody h e r b s  which  a r e  
o f t e n  most r e s i s t a n t  to  g r a z i n g - p r e s s u r e , e . g .  
B r io sem a  and V e r n o n ia  s p e c i e s ,  ( p .  176)
A dvan tages  :
1 .  K ra a l  s i t e s  (which u s u a l l y  outnumber t h e  
house  s i t e s )  a r e  u s u a l l y  c o l o n i s e d  by s t o l o n i f e r o u s  
g r a s s e s  which p ro d u ce  a good s o i l  c o v e r  and a d ro u g h t  
r e s i s t a n t ,  even  s w a r d .
2 .  Most o f  t h e s e  g r a s s e s  a r e  p a l a t a b l e  t o  
c a t t l e •
3 .  Many a r e  p r o b a b ly  o f  h ig h  n u t r i e n t  c o n t e n t  
(Edwards & Bogdan 1951; Bredon & H .o rre l l  1961;  1 9 6 2 ) .
4 .  Many a r e  p e r s i s t a n t  under  heavy  g r a z i n g  e . g  
B r a c h i a r i a  b r i z a n t h a . Cynodon d a c t y l o n  and G h l o r i s = 
g ay a n a  s t o r e  fo o d  r e s e r v e s  i n  t h e i r  r o o t s  and 
rh izo m e s  (Weinmann 1948; T ro u g h to n  1957) and t h e i r  
p r o s t r a t e  h a b i t  p r e v e n t s  co m p le te  d e f o l i a t i o n ,  p ro b ­
ab ly  h e l p i n g  to  m a i n t a i n  t h e i r  food  r e s e r v e s .
5 .  Many a r e  b e in g  t r i e d  as l e y  g r a s s e s  i n  
Kenya and Uganda e . g .  v a r i e t i e s  o f  Cynodon d a c t y l o n , 
C h l o r i s  g a y a n a , Genchrus c i l i a r i s  , B r a c h i a r i a
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b r i z a n t h a  and B r a c h i a r i a  decum bens. (Bogdan 1959;
Gat f o r d  1952; H o r r e l l  1958; Ann. Rept G r a s s .  R es .
1955 ; 1 9 5 7 ) .
( i i i )  The e f f e c t  o f  co n t in u o u s  m odera te  g r a z i n g : 
D is a d v a n ta g e s  :
1 .  P o s s i b l e  i n c r e a s e  i n  woody h e r b s  and 
d w ar f in g  o f  s u c c u l e n t  h e rb s  l i k e  J u s t i c i a  sp p .
2.  I n c r e a s e  i n  weeds: Many o f  th e  common 
h e rb s  on t h e  r a n c h  a r e  l i s t e d  i n  a  '^Conspectus o f  
G hanian  weeds” (Adams & Baker and r e f e r r e d  t o  
as p l a n t s  ” o f  an obnoxious  o r  l e s s  im m ed ia te ly  u s e f u l  
c h a r a c t e r  which may compete d i r e c t l y  w i th  c ro p  p l a n t s  
or im p o v e r i s h  f a l l o w  or  p a s t u r e ” . Out o f  336 h e r b s  
c o l l e c t e d  i n  the  r a n c h ,  58 a r e  l i s t e d  i n  t h i s  con­
s p e c t u s  and some o f  them may be s p r e a d i n g  as a 
r e s u l t  o f  g r a z i n g  ( p . ‘^^ ) ;  bu t  t h e  l i s t  i s  m is ­
l e a d i n g  as i t  i n c l u d e s  p l a n t s  which a r e  not ”weeds” 
o f  p a s t u r e  i n  Bunyoro e . g .  Cynodon d a c t y l o n  and
S e t a r i a  s p h a c e l a t a .
Advantages :
1 .  G ra z in g  p r e v e n t s  too  r a p i d  m a tu r in g  of  th e  
h e r b a g e .  Most o f  t h e  t a l l e r  g r a s s e s  a r e  o f  no v a lu e  
once th e y  a re  f u l l - g r o w n .
2. I t  may improve th e  ground  cover  by a l t e r ­
ing  th e  g r o w t h - h a b i t  o f  g r a s s e s .  As s t a t e d  by 
F ien n e s  (1940b) H y p a r rh e n ia  f i l i p e n d u l a  ” may adopt  
a c r e e p in g  or dw ar fed  h a b i t  when g r a z e d ” .
3 .  I t  l e a d s  t o  an  improved sward by en c o u ra g ­
ing  decumbent g r a s s e s  l i k e  B r a c h i a r i a  s p e c i e s ,  which 
a r e  a l s o  v e ry  p a l a t a b l e  and n u t r i t i o u s ,  (above)
Bo The s h ru b  l a y e r  :
P a s t u r e  v a lu e  i s  i n e v i t a b l y  r e d u c e d  by i n c r e a s e  i n  t h i c k e t  
g row th  and t h e r e  a re  t h r e e  f a c t o r s  which may be c a u s in g  l o c a l
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i n c r e a s e s  i n  t h i c k e t  v e g e t a t i o n  a t  th e  p r e s e n t  t im e :  i . e .
E a r l y  b u r n i n g : A change from l a t e  to  e a r l y  b u rn in g  i s
r e p o r t e d  to  have c a i s e d  an i n c r e a s e d  d e n s i t y  o f  bush  i n  
r e c e n t  y e a r s  ( T s e t s e  C o n t ro l  Dept f i l e  v o l .  I I )  and as  t h e r e  
i s  s t i l l  a p r e v a l e n c e  o f  e a r l y  b u rn in g  t h i s  te n d en c y  i s  p ro b ­
ab ly  c o n t i n u i n g .  The f i r e s  a r e  always pa tchy  r e s u l t i n g  i n  
some a r e a s  be ing  unburned  each  y e a r .
R e d u c t io n  i n  game: So f a r  t h e r e  a r e  l a r g e  a r e a s  of  t h e
where r e d u c t i o n  i n  g r a z i n g  p r e s s u r e  o f  th e  in d ig e n o u s  f a u n a  
has  not been r e p l a c e d  by c a t t l e  g r a z i n g  and i t  would seem 
i n e v i t a b l e  t h a t  t h e  v e g e t a t i o n  cover  would t h i c k e n .
I n t e n s i v e  c a t t l e  g r a z i n g : I t  has been r e p o r t e d  i n
T a n z a n ia  t h a t  under heavy u n c o n t r o l l e d  g r a z i n g  ”woody p l a n t s  
r a p i d l y  i n c r e a s e  and th e  f o r m a t i o n  o f  bush t h i c k e t  i s  
ac co m p l ish ed  w i t h i n  a r e l a t i v e l y  s h o r t  p e r i o d ” . (Van Rensburg  
1 9 5 1 ) .  I n  t h e  Dodoma-Singida r e g i o n  t h i s  has  l e d  to  c o n t i n u ­
ous r e d u c t i o n  i n  c a r r y i n g  c a p a c i t y  ( S t a p l e s ,  Hornby & Hornby 
1 9 4 2 ) ;  i n  A n k o le , Uganda t h e r e  h as  been an i n c r e a s e  i n  A ca c ia  
g e r r a r d i i  and  A cac ia  h o c k i i  (Heady 1960) and i n  Karam oja ,  
Uganda, t h i c k e t  growth  has  r e s u l t e d  from ” p r o lo n g e d  and 
c o n t in u o u s  g r a z i n g ” (Thomas 1 9 4 3 ) .  T h is  i s  s een  i n  embryo 
i n  th e  i n c r e a s e  o f  H o s lu n d ia  o p p o s i t e , Solanum sp p .  and 
A cac ia  h o c k i i  i n  t h e  r a n c h ,  a l t h o u g h  th e  p r a c t i c e  o f  r o t a t i o n a l  
g r a z i n g  sh o u ld  m in im ise  th e  number o f  a r e a s  s u b j e c t e d  to  
c o n t i n u a l  g r a z i n g  and t r a m p l i n g .  A s l i g h t  i n c r e a s e  i n  
A ca c ia  h o c k i i  may not  be d i s a d v a n t a g e o u s ,  as t h e r e  a r e  two 
p o s s i b l e  ways i n  which i t  may improve t h e  p a s t u r e  v a l u e :  
the  l e a f  f a l l  i s  r e p o r t e d  t o  i n c r e a s e  t h e  p o ta s s iu m  c o n t e n t  
o f  th e  s o i l  and th u s  en co u rag e  B r a c h i a r i a  sp p .  (H arker  1 9 5 9 ) ;  
and t h e r e  i s  a rem ote  p o s s i b i l i t y ,  as y e t  u n i n v e s t i g a t e d ,  t h a t  
t h i s  legum inous  p l a n t  may su p p ly  n i t r o g e n ,  th u s  i n c r e a s i n g  
th e  y i e l d  and p r o t e i n  c o n t e n t  o f  th e  u n d e r l y i n g  g r a s s  ( Jagoe  
1 9 4 9 ) .  I f  a l lo w ed  to  i n c r e a s e  i n  d e n s i t y ,  how ever ,  t h i c k e t s  
of  A ca c ia  h o c k i i  would become im p e n e t r a b l e  t o  c a t t l e  and th e
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v a l u e  o f  t h e  a r e a  would be n i l .
C o n c l u s i o n :
Under t h e  p r e s e n t  r a n c h  p o l i c y  o f  r o t a t i o n a l  g r a z i n g  
th e  f a v o u r a b l e  changes i n  t h e  co m p o s i t io n  o f  t h e  v e g e t a t i o n  
a p p e a r  to  ou tw e ig h  th e  d i s a d v a n t a g e s  o f  th e  sy s te m .  The 
a r e a s  o f  p ro lo n g ed  i n t e n s i v e  g r a z i n g  and t r a m p l i n g  a re  kep t  
to  a minimum and where t h e r e  has  been  c o n t in u o u s  m odera te  
g r a z i n g  i n  sa v an n a  woodland t h e r e  has  been a d e f i n i t e  im prove­
ment i n  g r a s s  c o m p o s i t io n  and c o v e r .  As s t a t e d  by Edwards 
(1951) i t  seems t h a t  g r a z i n g  i s  " c a p a b le  of  in d u c in g  improved 
c o m p o s i t io n  o f  t h e  h e rb ag e  and i n c r e a s e d  p r o d u c t i v e n e s s ” .
The c h i e f  d a n g e rs  a r e  d e g e n e r a t i o n  o f  th e  g r a s s  cover  and 
c o m p o s i t i o n  on th e  sandy v a l l e y  m a rg in  s o i l s  and an i n c r e a s e  
i n  t h i c k e t .  One main d i s a d v a n ta g e  o f  th e  sys tem  i s  t h e  
s m a l l  a r e a  b e n e f i t i n g  from c a t t l e  m anur ing .  I f  t h e r e  were 
s u f f i c i e n t  c a p i t a l  a v a i l a b l e  k r a a l s  cou ld  be a d v a n ta g e o u s ly  
r e p l a c e d  by l a r g e r  n i g h t  p ad d o ck s .
VI SUGGESTED LINES OF FUTURE RESEARCH:
T h is  study h a s  exposed  many problem s n ee d in g  f u r t h e r  
i n v e s t i g a t i o n ,  some o f  which a re  o u t l i n e d  below:
A. S o i l  I n v e s t i g a t i o n s  :
1 .  Chemical c o m p o s i t i o n : P o s s i b l e  r e l a t i o n s h i p s  
be tween  the  chem ica l  c o m p o s i t i o n  o f  t h e  s o i l ,  i t s  l o c a t i o n  
w i t h i n  t h e  c a t e n a  and t h e  v e g e t a t i o n  physiognomy and s p e c i e s  
c o m p o s i t i o n  a r e  s t i l l  i n  d o u b t .  R e g u la r  c o l l e c t i o n  and 
a n a l y s i s  o f  s o i l s  o f  s e v e r a l  dep ths  i n  a l l  p a r t s  o f  t h e  c a t e n a  
i s  a prime n e c e s s i t y ,  t o g e t h e r  w i th  i n v e s t i g a t i o n  o f  s o i l s  i n  
one p a r t  of th e  c a t e n a  but  under  d i f f e r e n t  k in d s  o f  v e g e t a t i o n .
2 .  S o i l  m o i s t u r e : The f o l l o w i n g  p o i n t s  need c o n f i rm a ­
t i o n  :
a) The e x t e n t  o f  s e a s o n a l  impedance o f  d r a i n a g e  
i n  sh ru b  sa v a n n a  and how f a r  d r a i n a g e ,  as opposed to  f i r e ,  i s
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r e s p o n s i b l e  f o r  t h i s  v e g e t a t i o n  t y p e .
b) The d i f f e r e n c e  between th e  s o i l  m o i s t u r e  
reg im e  i n  v a l l e y  g r a s s  s a v a n n a ,  A cac ia  savanna  woodland and 
the  Kafu p l a i n  where B o ra s su s  palms p re d o m in a te .  I t  a p p e a r s  
t h a t  th e  l a s t  two a r e  c o n t i n u a l l y  more m o is t  w i th  i n c r e a s e d  
f low and o x y g e n a t io n  o f  t h e  w a t e r .  A cac ia  s a v a n n a  a l s o  
seems more t o l e r a n t  o f  s e a s o n a l  w a te r l o g g in g  th a n  Bor a s sus 
palms which t e n d  t o  occur  on g r a v e l l y  o r  sandy s o i l s ;  but 
t h i s  i s  s u b j e c t  to  c o n f i r m a t i o n  from more d e t a i l e d  s t u d i e s .
3 .  N i t r o g e n  f i x a t i o n : I t  has  been p o s t u l a t e d  t h a t
n i t r o g e n  f i x i n g  p l a n t s  may have a c o m p e t i t i v e  ad v a n tag e  as 
t h e  s o i l  n i t r o g e n  c o n t e n t  i s  s e a s o n a l l y  v a r i a b l e .  I t  i s  now 
n e c e s s a r y  to  d i s c o v e r  (a)  how many p l a n t s  have b a c t e r i a l  
n o d u l e s ,  (b) w h e th e r  t h e s e  p l a n t s  a re  w id e s p re a d  and v i g o r o u s ,  
(c)  t h e  v a r i a b i l i t y  o f  t h e  n i t r o g e n  c o n t e n t  i n ' t h e  s u r ro u n d in g  
s o i l .
B. V e g e t a t i o n  s t u d i e s  :
1 .  T r a v e r s e s  and A s s o c i a t i o n  A n a ly s i s  have proved 
a v a l u a b l e  method o f  p r e l i m i n a r y  s tudy  o f  th e  v e g e t a t i o n ,  but 
f o r  more d e t a i l e d  knowledge more t r a v e r s e s  a r e  needed  and 
i n t e n s i v e  f i e l d  work t o  a s s e s s  t h e  r e c o g n i s a b i l i t y  o f  th e  
g roups  and the  e c o l o g i c a l  c o n d i t i o n s  i n f l u e n c i n g  t h e i r  
d i s t r i  bu t  i o n .
2.  A u te c o l o g i c a l  s t u d i e s  o f  s p e c i e s  such  as  
May t e n  us seneg.alens i s  w i l l  be r e q u i r e d  b e f o r e  th e  problem  
o f  t h e i r  p r e s e n t  d i s t r i b u t i o n  can be s o l v e d .
C. The e f f e c t  o f  f i r e  :
1 .  F i r e  p r o t e c t i o n  e x p e r i m e n t : To t h e  au th o r   ^s
knowledge t h e r e  has  been no f i r e - p r o t e c t i o n  e x p e r im en t  i n  
Combreturn s a v a n n a  woodland and many problem s c o n c e rn in g  th e  
im pact  o f  f i r e  cannot be s o l v e d  w i th o u t  such  an e x p e r i m e n t .
2 .  L a b o r a to r y  e x p e r im e n t s  on t  he e f f e c t  o f  p r e ­
h e a t i n g  on s e e d  v i a b i l i t y  and g e r m i n a t i o n : I t  i s  hoped t h a t
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f u r t h e r  seed  e x p e r im e n ts  w i l l  be c a r r i e d  ou t  t o  t e s t  t h e  
h y p o t h e s i s  t h a t  t h e  commonest s a v an n a  p l a n t s  p ro b a b ly  have 
e x c e p t i o n a l l y  h e a t - t o l e r a n t  s e ed s  and t h e i r  s eed  g e r m i n a t i o n  
may even  be i n c r e a s e d  by h ea t  t r e a t m e n t .  The p rob lem  o f  
awned g r a s s e s  i s  a l s o  worth  f u r t h e r  i n v e s t i g a t i o n :  There  a r e
two d i v e r g e n t  v iews as t o  t h e i r  v a lu e  i n  r e l a t i o n  to  f i r e ;
(a)  the  awns t w i s t  w i th  w e t t i n g  and d ry in g  h e l p i n g  t o  bury 
t h e  s e ed s  b e f o r e  f i r e ;  i n  t h i s  ca se  s e ed s  may n o t  need  t o  be 
f i r e - s e n s i t i v e  i n  o r d e r  to  s u r v i v e ,  (b) th e  seed s  a r e  h e a t -  
r e s i s t a n t  and the  h e a t  c a u se s  t h e  awns t o  t w i s t ,  h e l p i n g  to  
bury  them a f t e r  f i r e .  (F ie n n es  1940) Warnings on two p o i n t s  
o f  method a r e  t h a t  c a r e f u l  e l i m i n a t i o n  o f  s t e r i l e  s p i k e l e t s  
i s  n e c e s s a r y ,  and t h e  use  o f  a f u n g i c i d e ,  e . g .  8 -h y d ro x y q u in o ­
l i n e  s u l p h a t e  cou ld  be used  w i th  a d v a n ta g e .  (McGallen &
Well man 1942)
3 .  Measurement o f  h e a t  i n t e n s i t y  of  f i r e s  would be a 
n e c e s s a r y  a d j u n c t  to  2 ,  i n  o rd e r  to  a s s e s s  th e  h e a t - r e s i s t a n c e  
n e c e s s a r y  to s u r v i v e  s a v a n n a  f i r e s .  There  a re  t h r e e  im p o r ta n t  
v a r i a b l e s  t o  m easu re :  (a)  d u r a t i o n  and amount o f  h e a t  a t  
d i f f e r e n t  l e v e l s  above and below ground  l e v e l ,  (b) t h e  d u r a t i o n  
and amount o f  h e a t  from f i r e s  a t  d i f f e r e n t  t im es  o f  t h e  y e a r ,  
(c)  v a r i a b i l i t y  i n  f i r e  i n t e n s i t y  i n  d i f f e r e n t  ty p e s  o f  v e g e t a ­
t i o n .
D. The e f f e c t  o f  g r a z i n g  :
1 .  P roblems o f  p l a n t  s u c c e s s i o n : The changes i n  th e
v e g e t a t i o n  fo l lo w in g  i n i t i a l  c o l o n i s a t i o n  h av e^b een  s t u d i e d  
and th e  p r e s e n t  i n v e s t i g a t i o n s  have posed problem s r e g a r d i n g  
the  r e l a t i v e  im p o r ta n ce  of f a c t o r s  c o n t r o l l i n g  p l a n t  c o l o n i s a ­
t i o n ,  e s p e c i a l l y  s o i l  n u t r i e n t  s u p p ly ,  m o i s tu r e  reg im e  and 
m i c r o c l i m a t e .
2.  The r o l e  of  th e  cow i n  s e e d  d i s p e r s a l  
and g e r m i n a t i o n :
This  q u e s t i o n  could  be f u r t h e r  i n v e s t i g a t e d  i n  two ways:
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a) By f e e d i n g  cows w i t h  h a r d - c o a t e d  s e e d s  and ,  by 
t h e  use  o f  rumen f i s t u l a e ,  exam in ing  t h e  s e ed s  i n  
t h e  stom ach to  d i s c o v e r  w hethe r  se ed  c o a t  p e r ­
m e a b i l i t y  a p p e a rs  to  be a l t e r e d .
b) G e rm in a t io n  o f  h a rd  seed s  c o l l e c t e d  from p l a n t s  
i n  th e  f i e l d  and from animal d ro p p in g s  i n  o r d e r  
t o  t e s t  t h e  h y p o t h e s i s  t h a t  p a s sag e  th ro u g h  th e  
g u t  i n c r e a s e s  s e e d  g e r m i n a t i o n .
GENERAL ASSESSMENT
T h is  s tu d y  o f  an a r e a  o f  sa vanna  v e g e t a t i o n  i n  Bunyoro 
has shown th e  n e c e s s i t y  o f  an a p p r e c i a t i o n  of i t s  deve lopm ent 
w i t h i n  two s c a l e s  o f  t i m e ,  g e o l o g i c a l  and human. The fu n d a ­
m en ta l  p h y s i c a l  e n v i ro n m e n t ,  i . e .  f a c t o r s  o f  c l i m a t e ,  g e o lo g y ,  
r e l i e f ,  d r a i n a g e  and s o i l s ,  has  i n f l u e n c e d  t h e  p a t t e r n  o f  th e  
v e g e t a t i o n ,  bu t  on a s h o r t e r  t i m e - s c a l e  Man has  i n c r e a s i n g l y  
m o d i f i e d  t h i s  p a t t e r n .
I t  i s  p o s t u l a t e d  t h a t  th e  c l i m a t i c  c l im a x  v e g e t a t i o n  
would be t h i c k e t - w o o d l a n d  bu t  w i th  f i r e  as h i s  most l o n g - t e r m  
and p o t e n t  weapon Man has a l t e r e d  t h e  s t r u c t u r e ,  d e n s i t y  and 
c o m p o s i t i o n  o f  t h e  v e g e t a t i o n .  F i r e  h as  been u se d  i n  
a s s o c i a t i o n  w i th  h u n t i n g ,  i r o n  s m e l t i n g ,  c a t t l e  g r a z i n g  and ' 
c u l t i v a t i o n .  A ll  t h e s e  f a c t o r s  have o p e r a t e d  w i t h  v a r i a b l e  
i n t e n s i t y  d u r in g  t h e  p a s t  600 y e a r s  c a u s in g  f u r t h e r  c o m p l ic a ­
t i o n s  in  t h e  v e g e t a t i o n  m o sa ic .
The i n t e n s i f i c a t i o n  o f  c a t t l e  g r a z i n g  i n  r e c e n t  y e a r s  
shows th e  r a p i d  v e g e t a t i o n  changes which  may r e s u l t  from a 
change i n  one b i o t i c  f a c t o r .  I t  a l t e r s  th e  s p e c i e s  
c o m p o s i t io n  and ca u se s  s e r a i  s u c c e s s i o n s  w i t h i n  th e  f i r e -  
c l im a x  v e g e t a t i o n .  I t  has  a d i r e c t  impact and an i n d i r e c t  
i n f l u e n c e  th rough  i n t e r a c t i o n  w i t h  t h e  p h y s i c a l  env i ronm en t  
and o t h e r  a n t h r o p o g e n ic  f a c t o r s .
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B i o t i c  f a c t o r s  must a lways have c o m p l ic a te d  the  v e g e t a t i o n  
p a t t e r n .  T e r m i t e s  i n f l u e n c e  t h e  s o i l s  and v e g e t a t i o n .
O ther  an im als  have a s e l e c t i v e  e f f e c t  th r o u g h  g r a z i n g  and 
t r a m p l i n g ,  s e e d  d i s p e r s a l  and g e r m in a t io n  and a l t e r a t i o n  o f  
h a b i t a t  c o n d i t i o n s .  But th ro u g h  d e s t r u c t i o n  of  t h e  in d ig e n o u s  
f a u n a  and th e  i n t r o d u c t i o n  o f  new b i o t i c  f a c t o r s  Man has  
d i s r u p t e d  t h e  ecosys tem  and caused  i n c r e a s i n g  c o m p l e x i t i e s  
in  t h e  dynam ics ,  p a t t e r n  and c o m p o s i t io n  o f  t h e  v e g e t a t i o n .
208.
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PLANTS RECORDED IN THE BIMYORO RANCHING SCHSM AREA
Families, genera and species are listed in alphabetical order 
and uncertain, but probable, identifications are preceded by
a question mark. The locality refers to vegetation types and
particular habitats where the plant s are known to occur.
V = valley grassland Ny = Nyamyekudo hill
ss = shrub savanna Bh = Boma (house site)
sw = savanna woodland Bk = Boma (kraal)
L = laterite grassland P = experimental plot
Th = thicket T = trackway
Aw = Acacia savanna
woodland
Species Locality
ACANTHACEAE
Asystasia gangetica (L.) T.Anders. sw
Barleria sp. Bh
Dicliptera sp. near D.umbellata (Vahl) Juss. Bh
Justicia anselliana (Nees) T.Anders. v
J. exigua S. Moore L
J. leikipiensis S. Moore v
Justicia aff. ruwenzoriensis C.B.Gl. sw. Bh.
Justicia aff. pinguior C.B.Cl. sw
Justicia sp. = Chancellor (177) sw
Justicia sp. ss.Ny.Bh.P.
Lepidagathis collina (Endl.) Milne-Red head Ny.ss.
Peristrophe pumila (Lindau) Lindau sw.Bh.Ny.
RueIlia ? patula Jacq. sw.L.Bh.Ny.
Thunbergia alata Boj. ex Sims Bh.sw.ss.
AGAVACEAE
Dracaena steudneri Schweinf. ex Engl. ss.
AIZOACSAE
Gizekia pharnaceoides L. var. pharnaceoides P
Mo Hu g o  nudicaulis Lam. P.Bh.
AA'IARANTAGEAE
Achyranthes aspera L. Bh
Aerva 1anata (L.) J u s s .  ex Schult. L.Bh.
Alternanthera pungens H.B.K. Bh
A. sessilis (L.) R. Br. ex Roth v.Bh.
Amaranthus graecizans L. P
A. hybridus L. Bh
A. spinosus L. Bh
Gelosia trigyna L. Bh.P.
Pandiaka heudelotii Hiern Bh
234-
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AMARYLLIDACEAE
Crinum ? kirkii Baker 
Haemanthus multiflorus Martyn
AMPELIDACEAE
Ampelocissus africana (Lour.) Merrill
ANACARDIACEAE
Lannea kerstingii Engl. & Krause 
L. schimperi (Hochst.ex A.Rich.) Engl, 
Rhus natalensis Bemh. ex Krause 
R. vulgaris Meikle
ANNONACEAE
Annona chrysophylla Boj.
APOCYNACEAE
Carissa edulis Vahl
L o c a l i t y
ss
sw
Bh
sw.ss.
sw.ss.
sw.Th.ss.v.
sw.Th.ss.v.
sw.ss.
sw.Th.
ARALIACEAE
Cussonia arborea Hochst. ex A. Rich. ss
ASCLEPEDIACEAE
Ceropegia meyeri-johannis Engl. var. Verdickii
(De Wild.) Ward. 
Ectadiopsis oblongifolia (Meisn.) Sohltr. 
Gomphocarpus physocarpus E. Mey.
Pachycarpus schweinfurthii (N.E.Br.) Bullock 
Secamme africana (Oliv.) Bullock 
Stathmostelma pedunculatum (Decne) K.Schum.
BIGNONEACEAE
Kigelia aethiopica Decne 
Stereospermum kunthianum Cham.
CAESALPINEAECEAE
Cassia mimosoides L.
Piliostigma thonningii (Schum.) Milne-Redhead 
Tamarindus indica L.
sw
sw
Bh
sw
Th.Bh.Ny.
ss
v.ss.
ss.sw.v.Th.
v.ss.Ny.Bh.L 
v.ss.sw.Th. 
ss.
CAiVlPANULACEAE
Cephalostigma erecturn (Roth) Vatke 
Lightfootia abyssinica Hochst. ex A.Rich. 
L. glomerata Engl.
CAPPARIDACEAE 
Capparis sp.
Cynandropsis gynandra (L.) Briq.
Maerua triphylla A.Rich, var.triphylla
L
ss
ss
Th
Bh
Th
S p ecies
CARYOPHYLLACEAE
Polycarpaea corymbosa (L.) Lam.
CELASTRACEAE
Maytenus senegalensis (Lam.) Exell
COMBRETACEAE
Combreturn binderianum Kotschy 
C. ghasalense Engl, and Diels 
C. molle R. Br. ex G.Don 
Terminalia glancescens Planch, ex Benth, 
T. mollis Laws.
L o c a l i t y
Ny
sw.ss.v.Th.
sw.ss.v.Th, 
ss.v. 
sw.ss.Th. 
sw.ss. 
sw.ss.
COMME LINACEAE
Commelina africana L.
C. africana L. var. krebsiana C.B.Cl.
C. subulate Roth.
C. zambesica C.B.Cl.
Commelina ? purpurea C.B.Cl. ex Rendle. 
Commelina ? umbellata Thonn 
Commelina ? zambesica C.B.Cl.
Commelina sp.
Cyanotis caespitosa Kotschy & Peyr.
C. longifolia Benth.
Murdannia semiteres (Dalz.) Santapan 
M. simplex (Vahl) Brenan
COMPOSITAE
Ageratum conyzoides L.
Aspilia africana (Pers.) C.D.Adams
A. kotschyii (Sch. Bip.) Oliv.
Berkheya spekeana Oliv.
Bidens pilosa L.
B. seretii (De Wild.) Sherff
B. ugandensis (S.Moore) Sherff 
Crassooephalum crepidioides (Benth.) S. Moore
C. rubens (Juss. ex Jacq.) S. Moore 
Crepis ruepellii Sch. Bip.
Echinops amplexicaulis Oliv.
Emilia coccinea (Sims) G. Don 
Erigeron floribundus (H.B.K.) Sch. Bip.
E. grantii Oliv. & Hiern
Gerbera abyssinica Sch. Bip.
Guizotia scabra (Vis.) Chiov.
Helichrysum undatum (Thunb.) Less 
Kleinia abyssinica (A.Rich.) A. Berger 
Mêlanthera scandens (Schum. & Thonn.) Roberty 
Microglossa pyrifolia (Lam.) O.Ktze.
Bh.ss.
Bh.
L.
sw.
V
p
Bh
sw.Ny.ss.
V
Bh
L
v.Bh.L.ss.
sw.Ny.Bh.ss,
sw.Th.Ny.P.
sw.Ny.ss.
Ny.Bh.
ss.
ss.sw.v.
Ny
Ny
ss
sw.ss.
sw
Bh.P.
P
sw.Ny.
ss
S S . V . S W . P .
V
ss
Bh
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C OMPOSITAE (centinue d)
Senecio abyssinieus Sch. Bip. ex A. Rich.
S. discifolius Oliv.
Sphaeranthus chandleri Ross Craig 
Spilanthes mauritiana (A.Rich, ex Pers.) D C 
Tagetes minuta L.
Vernonia amygdalina Del.
V. cinerea (L.) Less.
V. dummeri S. Moore 
V. gerberiformis Oliv. <& Hiern 
V. grantii Oliv.
V. perrottetii Sch. Bip.
V. schweinfurthii Oliv. & Hiern 
V. smithiana Less.
V. turbinata Oliv. & Hiern 
V. undulata Oliv. & Hiern 
V. violacea Oliv. & Hiern 
Vernonia sp.
L o c a l i t y
sw
ss.Bh.
V
Ny.Bh.
Bh
Th.Bh.
V
sw.Ny.
V
sw.Ny.
L
V . Ny.Bh. 
Bh.sw.v.Ny, 
sw.(Th.)Ny. 
Ny
ss.Bh.
Bh.P.
COOTOLVULACEAE
Astripomoea malvacea (Klotzsch) Meeuse var.
volkensii (Danner) Verde.
Evolvulus alsinoides (L.) L.
E. nummularius (L.) L.
Ipomoea amoenula Dandy 
I. blepharophylla Hallier f .
I. cairica (L.) Sweet 
I. eriocarpa R. Br.
I. involucrata Beauv. var. inyolucrata 
I. obscura (L.) Ker-Gawl 
I. oenotherae (Vatke) Hallier f. var.
angustifolia (Oliv.) Verde.
Merremia tridentata (L.) Hallier f. sub sp.
angustifolia (jacq.) var. Ooststroom
CUCURBITACEAE
Coccinea adoensis (Hochst. ex A. Rich.) Cogn. 
Mukia maderaspatana (L.) J. Roem.
Zehneria peneyana (Naud.) Asohers. & Schweinf.
CYPERACEAE
Bulbostylis? burchelli (Pic. et Hiern) C.B.C1. 
Cyperus amabilis Vahl 
C . auricomus Sieb.
C. denudatus L.f.
C. difformis L.
C. distans L.f.
C. reduncus Boeck.
ss.L.sw.
Bh.Ny.P.
Bh.
Bh.
sw.ss.
V
Ny
sw. Th.Bh.Ny. 
Bh
P.Bh.
sw. ss 
sw
V
ss. P » 
p
V
V
sw
Bh.v. 
L . sw.
t - 1 7
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CÏPERACEAE (continued)
Cyperus tenuispica Steud. v.sw.
C. zollingeri Steud, v
Cyperus sp, L ,
Pimbristylis dichotoma (L.) Vahl v
P. monostachya (L.) Eassk. v
Pimbristylis sp. L.P.
Puirena leptostachya Oliv. v
Kyllinga erecta K. Schum. v
K. sphaerocephala Boeck. L.ss.
Kyllinga ? sphaerocephala Boeck. (cf.K.
macrocephala A. Rich.) v
Kyllinga sp. Bh
Mariseus dubius Rottb. v
M. umbellatus Vahl s.l, Bh
Pycreus sp. aff. aethiops C.B.Cl. v
Pycreus ap. L.v.
Scirpus corymbosus Rottb, v
Scleria bulbifera Hochst. ex A. Rich.s.l, v
3. foliosa Hochst. ex A. Rich. v
S. naumanniana Boeck. v
S. woodii CcB.Clo v
DIOSCORSACEAE
Dioscorea dumetorum (Kunth.) Pax ss
Do schimperiana Hochst. ex Kunth. Th
EUPHORBIACEAE
Acalypha bipartita Mue11. Th.sw.
A. ciliata Porsk. P
A. crenata Hochst. ex A. Rich. Bh
A. villicaulis Hochst. ex A. Rich. sw.Ny.Bh.
Antidesma venosum E. Mey. ex Tul, sw
Bridelia scleroneuroides Pax ss.sw.v.Th.
Caperonia palustris (L.) St.-Hil. v
Erythrococca bongensis Pax sw
Euphorbia bongensis Kotschy & Peyr. sw.Ny.
E. candelabrum Trem. ex Kotschy Th
E. hirta L.
E. indica Lam.
E. zambesiana Benth. v.Bh.ss.Ny.
Hymenocardia acida Tul. ss.sw.
Phyllanthus niruroides Mue11. Arg. P
P. nummulariifolius Poir. Ny.sw.
P. pseudo-niruri Mue11. Arg. Ny
Phyllanthus sp. Bh.Ny.
Securinega virosa (Roxb. ex Wild.) Baill. Aw.Bh.Th.sw.Ny.
"Synadenium sp. TN
sw
sw
S p ec ie s  L o c a l i ty
EUPHORBIACEAE (continued)
Tragia benthami Baker 
Tragia sp.
GRAMINEAE
Andropogon dummeri Stapf
Beckeropsis uniseta (Nees) Stapf ex Robyns 
Brachiaria bovonei (Chiov.) Robyns
B. brizantha (Hochst. ex A. Rich.) Stapf
B. decumbens Stapf
B. jubata (Pig. & De Not.) Stapf
B. kotschyana (Hochst. ex Steud.) Stapf
B. scalaris (Mez) Pilger 
Brachiaria sp.
Cenchrus ciliaris L.
Chloris gayana Kunth
Ctenium concinnum Nees var. indutum Pilger 
Cymbopogon afronardus Stapf 
Cynodon dactylon (L.) Pers.
Dactyloctenium aegyptium (L.) Beauv.
Digitaria adscendens Henrard
D. diagonalis (Nees) Stapf
D. scalarum (Schweinf.) Chiov.
D. velutina (Porsk.) Beauv.
Echinochloa pyramidalis (Lam.) Hitchc. & Chase)
Eleusine coracan (L.) As ch. & Gr.
Eo indica (L.) Gaertn.
Eragrostis barrelieri Daveau
E. ciliaris (L.) R. Br.
E. exasperata Peter 
E. pilosa (L.) Beauv.
E. superba Peyr.
E. tenuifolia Hochst. ex A. Rich.
E, tremula Hochst. ex Steud.
Hyparrhenia diplandra (Hack.) Stapf
H. dissoluta (Nees ex Steud.) Hubbard
H. filipendula (Hochst.) Stapf
H. rufa (Nees) Stapf
Imperata cylindrica (L.) Beauv. var. africana 
(Anderss.) Hubbard 
Leersia hexandra Swartz
Loudetia arundinacea (Hochst. ex A.Rich.) Steud.
var. hensii (De Wild.) Hubbard 
Microchloa ^cunthii Desv.
Panicum coloratum L.
P.  fulgens Stapf 
Po maximum Jacq.
Bh.v.88.P. 
v.ss.L.
L
ss.P.Bh.Th.
Ny.sw.
Bk.sw.Bh.
v.sw.Bh.
P.Ny.ss.
L
Bh
Bk.ss.
sw.-T .Bk.Bh.ss. 
Bh.L.
Ny
Bk
Bk
Bh
ss.v.Bh.P. 
ss.Bh.
Bh.L.88.
V
Bh
Bh.Bk.
Bh
Bh.P.
L
T
V
T, Bh.ss.
Bh.L.
Ny.ss.
ss. Aw.v.sw.L.Ny. 
P.Bh.
v.ss.sw.L.Ny.Bh.P,
v.Bh.ss.
ss.sw.v.Bh.P.
V
sw.Ii*saJ3ho
L.Bh.
Ny
Ny
sw.Th.Bh.Bk.Ny. 
ss Jlw.
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Panicum sp. near fulgens Stapf sw
Paspalum auriculatum Presl Bh
Pennisetum polystachyon (l .) Schult. Bh
Perotis patens Gand. T. Bh,
Sacciolepis johnstonii Hubbard & Snowden V
Setaria kagerensis Mez Bh.sw.Th.
S. longiseta Beauv. Th.Bh.ss.sw.
So sphacelata (Schumach.) Stapf & Hubbard ex Moss V . ss.Bh.sw.L.
So verticillata (L.) Beauv. Bk.
Sorgbastrum rigidifolium (stapf) Chippindall V
Sporobolus festivus Hochst. ex A. Rich. P.Bh.L.
S. filipes Stapf v.Bh.
S. he1VOlus (Trin.) Dur. & Schinz Bh
S. pyramidalis Beauv. 88.Bh.v.
S. stapfianus Gand. L.ss.v.
Themeda triandra Porsk. v.ss.
HYPERIGACEAE
Psorospermum febrifugum var. ferrugineum
(Hook f.) Keay & Milne-Redhead
HYPOXIDAGEAE 
Hypoxis sp.
H. multiflora Nel
IRIDACEAE
Gladiolus psittacinus A. Rich.
LABIATAE
Aeolanthus heliotropioides Oliv.
Becium obovatum (e . Mey.) N.E.Br.
Becium sp.
Coleus lactiflorus Vatke 
Co latifolius Hochst. ex Benth.
Englerastrum schweinfurthii Briq.
Hoslundia opposita Vahl 
Leucas oligocephala Hook, f .
Ocimum americanum L.
Orthosiphon australis Vatke 
Plectranthus sp.
Pycnostachys stuhlmanii Guerke 
Tinnea aethiopica Kotschy & Peyr.
LILIACEAE
Anthericum pterocaulon ¥elw. ex Baker 
A. subpetiolatum Baker 
Asparagus ? africanus Lam.
ss
V
V
88
L
Bh
P.Ny.ss.sw.v.Bh. 
Ny
Ny.Bh.
Ny
sw.Bh.sSo 
sw.Ny.L.Bh.
Ny
Aw .l .
L
V
sw.Ny,Th.
v.ss.sw.
sw
sw
S p ec ie s
LILIACEAE (continued)
Asparagus africanus Lam.
A. racemesus Willd.
Asparagus sp.
Chlorophytum blepharophyllum Schweinf. ex Baker 
Cloriosa simplex L.
Kniphofia thomsonii Baker 
Ornithogalum sordidum Baker 
Sansevaria sp.
Urginea altissima (L.f.) Baker 
U. indica Kunth
LOBELIAGEAE
Lobelia anceps L.f. var anceps f. ugandensis 
Eo Wimm.
L o c a l i t y
sw.Bh.
sw
sw
sw
ss
ss
ss.sw.
sw.Th.
s s . V o L .
sw
V
LOCANIACEAE
Strychnos innocua Del. subsp. innocua var. innocua 
S. innocua Del. subsp. innocua var. pubescens
Sobered
ss.sw,
ss
LYTHRACEAE
Ammannia auriculata Willd.
A. prieureana Guill. & Perr.
Ammannia ? prieureana Guill. & Perr. 
Rotala nummularia Welw.
R. tenella (Guill. & Perr.) Hiern
V
V
L
v.L.
MALVACEAE
Abutilon mauritianum (jacq.) Medic 
Hibiscus cannabinus L.
H. corymbosus Hochst. ex A. Rich.
H. fuscus Garcke 
Sida alba L.
S. rhombifolia L.
Wissadula amplissima (L.) R. E. Fries var.
rostrata (Schum. & Thonn.) R.E.Fries
sw.Bh.
sSoLoPo
ss.Bh.
sw.ss.
v.ss.Bh.P.Ny.
v.ss.Ny.
sw.Ny.Th.
MARSILIACEAE 
Marsilia sp.
MELASTOMACEAE
Dissotis macrocarpa Gilg
MELIACEAE
Pseudocedrela kotschyi (Schweinf.) Harms
V
s s . V o T h .
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MELIANTHACEAE
Bersama abyssinica Ere s. snbsp. panllinioid.es
(Planch.) Verde, var. engleriana ^
(Planch.) Verde. ss.sw.Th.
MIMOSACEAE
Acacia hockii Be Wild sw.ss.Th.
A. macrothyrsa Harms v
A. polyacantha Wild, subsp. campylacantha
(Hochst. ex A. Rich.) Brenan ss.Aw.VéTh.
A. sieberiana DC. ss.sw.v.Th.Aw.
Albizia amara (Roxb.) Boiv. subsp. sericocephala
(Benth.) Brenan sw.ss.
A. coriaria Welw. ex Oliv. sw.Th.
A. malacophylla (A. Rich.) Walp. var.
ugandensis Baker f. v.ss.sw.
A. zygia (DC.) J. P. Macbr. Ny.sw.ss.v.Th.
Dicrostachys cinerea (L.) Wight & Arn. subsp.
cinerea Aw
Mimosa pigra L. v
MORACEAE
Dorstenia barminiana var. tropaeolifolia
(Schweinf.) Rendle ss
Ficus natalensis Hochst. ss
MYRTACEAE
Syzygium guineense (Willd.) DC. ss.v.
NYCTAGINACEAE
Boerhaavia erecta L. Bh.
OLACACEAE
Ximenia americana L. ss.sw.Th.
ONAGRACEAE
Jussiaea suffruticosa var. linearis (Willd.)
Oliv. ex 0. Ktze. v
ORCHIDACEAE
Eulophia angolensis (Reichb.f.) Summerh. _ v
E. cristata (Sw.) Steud. ss
E. cucullata (Sw.) Steud. ss
E. flavopurpurea (Reichb.f.) Rolfe sw
E. instata (Sw.) Steud. sw
E. livingstonia (Reichb.f.) Schltr. ss.v.
E. orthoplectra (Reichb.) Summerh. sw
ZM2.
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ORCHIDACEAE (continued)
Eulophia parvula (Rendle) Suiomerh. 
Eulophia sp.
Habenaria macrura Kraenzlin
S ¥
sw.ss.
ss
OXALIDAGEAE
Biophytum petersianum Klotzsch 
Ozalis corniculata L.
P.sw. 
Bh. Ny.
PALME
Borassus aethiopum Mart. 
Phoenix reclinata Jacq.
v.ss.
v.Th.
PAPILIONACEAE
Abrus canescens Welw. ex Baker V
A. precatorius L. Th.
Aeschynornene abyssinica (A. Rich.) Vatke 
Alysicarpus rugosus (Willd.) DC. subsp.
Bh
perennirufus J. Leonard ss
A. zeyheri Harv. V
Crotalaria bongensis Baker f. L.sw.
C . calycina Schrank ss
C. cephalotes Steud. ex A. Rich. L
C. glauca Willd. sw
C. goreensis Guill. & Perr. sw
C. ochroleuca G. Don sw.ss.
C. ononoides Benth. sw
Crotalaria sp. Ny.L.Bh.
Desmodium gangeticum (L.) DC. sw.Ny.
D. ramosissimum G. Don sw.Bh.
D. velutinum (Willd.) DC. sw
Dolichos axillaris var. axillaris E. Mey. sw
Do stenophyllus Harms sw
Desmodium sp. Ny.Bh.
Eriosema bequaertii De Wild. Ny.sw.
E. glomeratum (Guill & Perr.) Hook.f. ss.sw.P.Bh.
E. psoraleoides (Lam.) G. Don
E. psoraleoides (Lam.) G. Don var. grandiflorum
ss. Ny.Bh.
Staner & de Craene ss
Erythrina abyssinica Lam. ex DC. V
Glycine javanica L. ' sw
Indigofera ambelacensis Schweinf. 
I. ? ambelacensis Schweinf.
L.ss.p.
I. arrecta Hochst. ex A. Rich. sw.Bh.
I. circinella Baker f. Bh
I. conjugata Baker var. conjugata V
S p ec ie s L o c a l i ty
PAPILIONACEAE (continued)
Indigofera dendroides Jacq.
I. emarginella Steud. ex A. Rich»
I. garckeana Vatke
lo monanthoides Gillett sp. nov. ined.
I. paniculata Vahl ex Pers.
I. polysphaera Baker 
lo spicata Porsk.
I. vohemarensis Baill.
I. welwitschii Baker 
Indigofera sp.
Lonchocarpus laxiflorus Guill. & Perr. 
Pseudarthria hookeri Wight & Arn.
Rhynchosia resinosa (Hochst. ex A. Rich.) Baker 
' R. sublobata (Schum. & Thonn.) Meikle 
Rhynchosia sp.
Tephrosia elegans Schum.
T. linearis (Willd.) Pers.
T. nana Kotschy ex Schweinf.
Teramnus andongensis (Welw. ex Baker) Baker f . 
T. axilliflorus (Kotschy) Baker f .
Vigna ambacensis Welw. ex Baker 
V. macrorhyncha (Harms) Milne-Redhead 
Vo multinervis Hutch. & Dalz.
V. reticulata Hook, f .
Vo triloba Walp.
Vo unguiculata (L.) Walp.
V. vexillata (L.) Benth.
Vigna sp.
Zornia pratensis Milne-Redhead subsp. pratensis 
Z. setosa Baker f. subsp. obovata (Baker f.)
J. Leonard & Milne-Redhead
sw
sw.Bh.ss. 
sw.S S . V o  
ss
V
V
sw
Bh
L
L
ss.sw.
ss.sw.Bh.Ny.p.
sw
sw
Ny
v.L.sso 
sw.P.Ny. 
sw.Ny. 
sw.Ny.
L
S W o S S .
sw
sSoV.L.
sw.Ny.
Bh
sw
sw.Bh. 
sw. Ny. Bh. 
ss.P.
Bh
PEDALIACEAE
Sesamum augustifolium (Oliv.) Engl ss
PLUMBAGINACEAE
Plumbago zeylanica L. Th
POLYGALACEAE
Polygala arenaria Willd.
P. macrostigma Chod.
P. persicariifolia DC.
Po petitiana A. Rich.
P. polygoniflora Chod.
Securidaca longipedunculata Pres.
L
V o S S
sw
ss
ss
ss
'ZM-lf
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POLYGONACEAE
Polygonum pulchrum Blume v
PONTEDERIACEAE
Heteranthera callaefolia Rehb. v
PORTULACACEAE
Portulaca oleracea L. L.Bh.
PRIMLACEAE
Anagallis pumila Sw. var. barbata P. Taylor v
PROTEACEAE
Protea ? madiensis Oliv, Ny
RANUNCULACEAE
Clematis-, brachiata Thunb. ss
C. simensis Pres. sw
RHAMNACEAE
Ziziphus abyssinica Hochst. ex A. Rich. sw.v.Th.
RUBIACEAE
Arbulocarpus sphaerostigma (A. Rich.) Tennant Ny 
Borreria kotschyana (Oliv.) K. Schum. Ny
B. pusilla (Wall.) DC. sw.Ny.L.
B. c f o  pusilla (Wall.) DC. sw
B. ruelliae (DC.) K. Schum. ex Thonn. sw.Ny.
Borreria sp. Ny.ss.
Gardenia ternifolia Schum. & Thonn. ss.sw.v.
Oldenlandia herbacea (L.) Roxb. L.Bh.Ny.
Pavetta crassipes K. Schum. ss.sw.
Pentanisia parviflora Stapf ex Verde. v
Pentas lanceolata subsp. quartiniana Verde.
var. leucaster (Krause) Verde. ss.sw.
Pseudomussaenda flava Verde. sw
Rubia cordifolia L. Bh
RUTACEAE
Clausena aniseta (Willd.) Hook.f.ex Benth. sw.Th.
Teclea nobilis Del. Th
SAPINDACEAE
Allophylus africanus P. Beauv. Th
SAPOTACEAE
Butyrospermum paradoxum subsp. parkii
(G. Don) Hepper sw.ss.
'L-U-S
Spe c ie  s
3CR0PHULARIACEAE
Alectra sessiliflora var. senegalensis 
(Benth.) Hepper 
Buchnera hispida Buch.-Ham.
Craterostigma lanceolatum Skan 
Cycnium adonense E. Mey. ex Benth. 
Ilysanthes trichotoma Urban 
Limnophila gratioloides R. Br. 
Micrargeria filiformis (Schum. & Thonn.)
Hutch. & Dalz.
Sopubia manii Skan
Striga asiatica (L.) 0. Ktze.
S. canescens Engl.
'L ocality
sw
L
L
sw.ss.P,
L
V
v.L.
V
Ny.v.
v.ss.
SIMARUBACEAE
Harrisonia abyssinica Oliv. sw.Th.
SOLANACEAE
Physalis micrantha Link 
SoIanum cyanopurpureum De Wild. 
S. dasyphyllum Schum. & Thonn. 
So nigrum L.
P
Th.Bh.
Bh
Bh
STERCULIACEAE
Dombeya bagshawei Baker f. 
Sterculia setigera Del.
ÎW
V
TILIACEAE
Corchorus tridens L.
Grewia mollis Juss.
Go similis K. Schum.
G. trichocarpa Hochst. ex-A. Rich.
Triumfetta cordifolia A. Rich, var^tomentosa 
Sprague
sw.ss.v.Th.
Th
Th
Th.sw.
miBELLIPERAE
Diplolophinm africanum Turcz. 
Peucedanum grantii Hiern 
Steganotaenia araliacea Hochst.
ss
v.Hy.
sw.ss.Ny.Th,
VERBENACEAE
Clerodendrum cordifolium (Hochst.) A. Rich,
C. myricoides (Hochst.) R.Br. ex Vatke 
Duranta repeus L.
sw.Bh. 
Ny.swo 
Th
Species
VERBENACEAE (continued)
(Lantana rhodesiensis Moldenke 
L. trifolia L.
Lantana ? viburnoides (Porsk.) Vahl 
Lippia grandifolia Hochst.
Vitex doniana Sweet
Locality
(Bh).Ny.
Th
Ny
Ny.ss.
ss.sw.
VITACEAE
Cissus sp. Th.Bh.
Cissus quadrangularis L. Th
Rhoicissus tridentata (L.f.) Wild. & Drummond sw
ZINGIBERACEAE
Afromomum ? korarima Pereira 
Kaempferia aethiopica (Solms) Benth.
sw.Bh.ss.L, 
sw
P l a n t s  found i n  s e a s o n a l l y  w a t e r l o g g e d  v a l l e y  .e ; rass land  
Herbs
X Abrus c a n e s c e n s  
Ager a t  um c o n y z o id e s  
A l t e r n a n t h e r a  s e s s i l i s  
X A l y s i c a r p u s  z e y h e r i  
X  Ammania a u r i c u l a t a  
Arnmania p r i e u r e  ana  
X  A n a g a l l i s  p u m i la
A n th e r ic u m  p t e r o c a u l o n  
Becium s p ,  (119 T)
Bidens  u g a n d e n s i s  
X G a p e ro n ia  p a l u s t r i s  
C a s s i a  mimosoides  
C y a n o t i s  c a e s p i t o s a  
X Cyperus au r icom us  
X  Cyperus  d e n u d a tu s  
X  Cyperus  d i s t a n s  
X Cyperus t e n u i s p i c a  
X  Cyperus z o l l i n g e r i  
D i s s o t i s  m a c ro c a rp a  
E u l o p h i a  a n g o l e n s i s  
E u l o p h i a  l i v i n g s t o n i a  
E u p h o r b i a  z a m b e s ian a  
X P i m b r i s t y l i s  d ic h o to m a  
X  P i m b r i s t y l i s  m o nos tachya  
X  P u i r e n a  l e p t o s t a c h y a  
H e l i c h ry s u m  undatum 
H e t e r a n t h e r a  c a l l a e f o l i a  
X  H ypoxis  m u l t i  f l o r a  
X  Hypoxis s p .  (141 T)
X  I n d i g o f e r a  c o n j u g a t a  
I n d i g o f e r a  g a r c k e a n a  
X  I n d i g o f e r a  p a n i c u l a t a  
X  I n d i g o f e r a  p o l y s p h a e r a  
Ipomoea c a i r i c a  
X  J u s s i a e a  s u f f r u t i c o s a  
X  J u s t i c i a  a n s e l l i a n a  
X  J u s t i c i a  l e i k i p i e n s i s  
K l e i n i a  a b y s s i n i c a  
X  K y l l i n g a  e r e c t a
K y l l i n g a  ? s p h a e r o c e p h a l a
(628 T) 
X  L im n o p h i la  g r a t i o l o i d e s  
L o b e l i a  a n c e p s  
X  M a r i s eus  d u b iu s
M i c r a r g e r i a  f i l i f o r m i s  
M urdann ia  s im p le x  
P e n t a n i s i a  p a r v i f l o r a  
Peucedanum g r a n t i i  
P o l y g a l a  m a c ro s t ig m a  
X  Polygonum pu lch rum
X  P y c n o s ta c h y s  s t u h l m a n i i  
X  P y c re u s  s p .  a f f .  a e t h i o p s
(605 T) 
X  P y c re u s  s p p .  (5 4 6 ,  555 ,
606 T)
X R o t a l a  t e n e l l a  
X  S c i r p u s  corymbosus 
X S c l e r i a  b u l b i f e r a  
X  S c l e r i a  f o l i o s a  
X S c l e r i a  naum anniana  
X  S c l e r i a  w o o d i i  
S i d a  a l b a  
S i d a  r h o m b i f o l i a  
X  S o p u b ia  m a n i i  
X  S p h a e r a n t h u s  c h a n d l e r i  
S t r i g a  a s i a t i c a  
S t r i g a  c a n e s c e n s  
T e p h r o s i a  e l e g a n s  
U rg in e a  a l t i s s i m a  
V e r n o n ia  c i n e r e a  
X  V e rn o n ia  g e r b e r i f o r m i s  
V e rn o n ia  s c h w e i n f u r t h i i  
V e rn o n ia  s m i t h i a n a  
V igna  m u l t i n e r v i s  
X Z e h n e r i a  pen ey an a
G ra s s e s
Andropogon dummeri 
B e c k e r o p s i s  u n i s e t a  
B r a c h i a r i a  j u b a t a  
D i g i t a r i a  d i a g o n a l i s  
X  E r a g r o s t i s  s u p e rb a  
H y p a r r h e n ia  d i p l a n d r a  
H y p a r r h e n i a  d i s s o l u t a  
H y p a r rh e n ia  r u f a  
I m p e r a t a  c y l i n d r i c a  
X L e e r s i a  h e x a n d ra  
L o u d e t i a  a r u n d i n a c e a  
X S a c c i o l e p i s  j o h n s t o n i i  
S e t a r i a  s p h a c e l a t a  
X S p rg h a s t ru m  r i g i d i f o l i u m  
S p o ro b o lu s  f i l i p e s  
S p o ro b o lu s  p y r a m i d a l i s  
Themeda t r i a n d r a  
H y p a r rh e n ia  f i l i p e n d u l a
X  only  o b s e rv e d  i n  g r a s s  s a v a n n a  i n  v a l l e y s
P l a n t s  found  i n  S h ru b  S av an n a
H erbs
Afromomum s p .
A l y s i c a r p u s  r u g o s u s  
A s p i l i a  a f r i c a n a  
A s t r ip o m o e a  m a lv a c e a  
Becium s p .  ( 7 7 ,4 2 5  T)
B e rk h e y a  s p e k e a n a  
B id en s  u g a n d e n s i s  
B o r r e r i a  s p .
B u l b o s t y l i s  ? b u r c h e l l i  (3 lT )  
C a s s i a  m im osoides  
Clemat i s  b ra e  h i  a t  a  
C o c c in e a  a d o e n s i s  
Commelina a f r i c a n a  
Commelina s p .
C r e p i s  r u e p e l l i i  
X Crinum ? k i r k i i  ( 5 9 0 . T)
X  C r o t a l a r i a  c a l y c i n a  
C r o t a l a r i a  o c h r o l e u c a  
Cy*cnium ad o n e n se  
C y p e ru s  z o l l i n g e r i  
D i o s c o r e a  dumetorum 
D ip lo lo p h i u m  a f r i c a n u m  
X D o r s t e n i a  b a r m i n i a n a  
E c h in o p s  a m p l e x i c a u l i s  
E r i o s e m a  g lo m e ra tu m  
E r io s e m a  p s o r a l e o i d e s  
E u l o p h i a  c r i s t a t a  
E u l o p h i a  c u c u l l a t a  
E u l o p h i a  l i v i j p g s t o n i a  
E u l o p h i a  s p .
E u p h o r b i a  z a m b e s ia n a  
X  G l a d i o l u s  p s i t t a c i n u s  
X G l o r i o s a  s im p l e x  
G u i z o t i a  s c a b r a  
H a b e n a r i a  m a c r u ra  
H e l i c h r y s u m  undatum  
H i b i s c u s  c a n n a b in u s  
H i b i s c u s  corym bosus  
H i b i s c u s  f u s c u s  
I n d i g o f e r a  a m b e l a c e n s i s  
I n d i g o f e r a  e m a r g i n e l l a  . 
I n d i g o f e r a  g a r c k e a n a  
Ipomoea b l e p h a r o p h y l l a  
J u s t i c i a  s p p . ( 2 5 ,  8 9 ,  370 T) 
X  K n i p h o f i a  t h o m s o n i i  
K y l l i n g a  s p h a e r o c e p h a l a  
L i g h t f o o t i a  a b y s s i n i c a
L i g h t f o o t i a  g l o m e r a t a  
L i p p i a  g r a n d i f o l i a  
L o b e l i a  an c e p s  
M e l a n t h e r a  s c a n d e n s  
M urdann ia  s i m p l e x  
O rn i th o g a lu m  s o rd id u m  
P en t  as  l a n c e o l a t a  
X  P o l y g a l a  p e t i t i a n a  
X P o l y g a l a  p o l y g o n i f l o r a  
P s e u d a r t h r i a  h o o k e r i  
S e n e c io  d i s c i f o l i u s  
Sesamum a n g u s t i f o l i u m  
S i d a  a l b a  
S i d a  r h o m b i f o l i a  
S t a th m o s te lm a  p e d u n c u la tu m  
S t r i g a  c a r ^ c a n s  
T e p h r o s i a  e l e g a n s  
U r g i n e a  a l t i s s i m a  
V e r n o n i a  v i o l a c e a  
V igna  a m b ac e n s is  
V ig n a  m u l t i n e r v i s  
Z o r n i a  p r a t e n s i s
G r a s s e s
Andropogon dummeri 
B e c k e r o p s i s  u n i s e t a  
B r a c h i a r i a  b r i z a n t h a  
B r a c h i a r i a  k o t s h y a n a  
C ench rus  c i l i a r ' i s  
C h l o r i s  g a y a n a  
D i g i t a r i a  d i a g o n a l i s  
D i g i t a r i a  s e a l  arum 
E r a g r o s t i s  t e n u i f o l i a  
H y p a r r h e n i a  d i p l a n d r a  
H y p a r r h e n i a  d i s s o l u t a  
H y p a r r h e n i a  f i l i p e n d u l a  
H y p a r r h e n i a  r u f a  
I m p e r a t a  c y l i n d r i c a  
Panicum maximum 
S e t a r i a  l o n g i s e t a  
S e t a r i a  s p h a c e l a t a  
S p o ro b o lu s  p y r a m i d a l i s  
S p o ro b o lu s  s t a p f i a n u s  
Themeda t r i a n d r a
X o n ly  o b s e r v e d  i n  s h r u b  s a v a n n a .
P l a n t s  found  i n  Gombreturn s a v a n n a  w oodland
H erbs
A b u t i l o n  m a u r i t i a n u m  
A ca ly p h a  b i p a r t i t a  
A c a ly p h a  v i l l i c a u l i s  
Afromomum ? k o r a r i m a  (819 T) 
X A l e c t r a  s e s s i l i f l o r a  
A n th e r ic u m  p t e r o c a u l o n  
A n th e r ic u m  s u b p e t i o l a t u m  
X A sp a rag u s  a f r i c a n u s  
A sp a rag u s  ra ce m o su s  
A s p i l i a  a f r i c a n a  
A s p i l i a  k o t s c h y i i  
A s t r ip o m o e a  m a lv a c e a  
Becium s p .
B e rk h e y a  s p e k e a n a  
B id e n s  u g a n d e n s i s  
Biophytum  p e t e r s i a n u m  
B o r r e r i a  p u s i l l a  
B o r r e r i a  c f .  p u s i l l a  (363 T) 
B o r r e r i a  r u e l l i a e  
C e r o p e g i a  m e y e r i - j o h a n n i s  
C h lo ro p h y tu m  b l e p h a r o p h y l l u m  
C l e m a t i s  s i m e n s i s  
C le ro d e n d ru m  c o r d i f o l i u m  
C le ro d e n d ru m  m y r i c o i d e s  
C o c c in e a  a d o e n s i s  
Commelina z a m b e s ic a  
C r o t a l a r i a  b o n g e n s i s  
C r o t a l a r i a  g l a u c a  
C r o t a l a r i a  g o r e e n s i s  
C r o t a l a r i a  o c h r o l e u c a  
X C r o t a l a r i a  o n o n o id e s  
Cycnium ad o n en se  
Desmodium g a n g e t i c u m  
Desmodium ram o s is s im u m  
Desmodium v e l u t i n u m  
D o l i c h o s  a x i l l a r i s  
D o l i c h o s  s t e n o p h y l l u s  
D o r s t e n i a  b a r m i n i a n a  
E c h in o p s  a m p l e x i c a u l i s  
E c t a d i o p s i s  o b l o n g i f o l i a  
E m i l i a  c o c c i n e a  
E r i o s e m a  b e q u a r t i i  
E r i o s e m a  g l o m e r a t u m ' 
E r y t h r o c o c c a  b o n g e n s i s  
E u l o p h i a  f l a v o p u r p u r e a  
E u l o p h i a  i n s t a t a  
E u l o p h i a  o r t h o p l e c t r a  
E u l o p h i a  p a r v u l a
E u l o p h i a  s p .
E u p h o r b i a  b o n g e n s i s  
E u p h o r b i a  z a m b e s ia n a  
G e r b e r a  a b y s s i n i c a  
G ly c in e  j a v a n i c a  
X  Haemanthus m u l t i f l o r u s  
H e l i c h r y s u m  undatum  
H i b i s c u s  f u s c u s  
I n d i g o f e r a  a r r e c t a  
I n d i g o f e r a  d e n d r o i d e s  
I n d i g o f e r a  e m a r g i n e l l a  
X  I n d i g o f e r a  g a r c k e a n a  
I n d i g o f e r a  s p i c a t a  
X  Ipomoea b l e p h a r o p h y l l a  
J u s t i c i a  s p .  a f f .  p i n g u i o r  
J u s t i c i a  s p .  a f f
r u w e n z o r i e n s i s  
J u s t i c i a  s p . = C h a n c e l l o r  (177) 
K a e m p fe r i a  a e t h i o p i c a  
L eu c as  o l i g o c e p h a l a  
X  Mukia m a d e r a s p a t a n a  
O rn i th o g a lu m  s o r d i d i u m  
O r t h o s i p h o n  a u s t r a l i s  
X P a c h y c a rp u s  s c h w e i n f u r t h i i  
P e n t a s  l a n c e o l a t a  
P e r i s t r o p h e  p u m i la  
P h y l l a n t h u s  n u m m u l a r i i f o l i u s  
P o l y g a l a  p e r s i c a r i i f o l i a  
P s e u d a r t h r i a  h o o k e r i  
P seudom ussaenda  f l a v a  
R h o i c i s s u s  t r i d e n t a t a  
R h y n c h o s ia  r e s i n o s a  
R h y n c h o s ia  s u b l o b a t a  
R u e l l i a  s p .  ? p a t u l a  
S a n s e v a r i a  s p .
Secamme a f r i c a n a  
S e n e c io  a b y s s i n i eus 
T e p h r o s i a  l i n e a r i s  
T e p h r o s i a  nana  
Teramnus a n d o n g e n s i s  
T h u n b e r g i a  a l a t a  
T r a g i a  b en th am i  
T r a g i a  s p .
T r i u m f e t t a  c o r d i f o l i a  
U rg in e a  i n d i c a  
V e r n o n ia  dummeri 
V e r n o n ia  g r a n t i i  
V e r n o n ia  s m i t h i a n a
c o n t i n u e d
P l a n t s  found  i n  Combrâtùm s a v a n n a  w ood land
H erbs  c o n t i n u e d
V e r n o n ia  t u r b i n a t a  
V ig n a  a m b a c e n s is  
V igna  m a c ro rh y n c h a  
V ig n a  r e t i c u l a t a  
V ig n a  u n g u i  c u l a t  a 
V igna  v e x i l l a t a  
V ig n a  s p .
W is s a d u l a  a m p l i s s i m a
G r a s s e s
B r a c h i a r i a  b r i z a n t h a  
B r a c h i a r i a  decumbens 
B r a c h i a r i a  j u b a t a  
Gh i o r i s  g a y a n a  
E r a g r o s t i s  s p p .
H y p a r r h e n i a  d i s s o l u t a 
H y p a r r h e n i a  f i l i p e n d u l a  
I m p e r a t a  c y l i n d r i c a  
L o u d e t i a  a r u n d i n a c e a  
Panicum  maximum 
Panicum  n r .  f u l g e n s  
S e t  a r i a  k a g e r e n s i s  
S e t a r i a  l o n g i s e t a  
S e t a r i a  s p h a c e l a t a
X  o n ly  o b s e r v e d  i n  s a v a n n a  w ood land .
P l a n t s  found  i n  g r a s s  s a v a n n a  on l a t e r i t e  e x p o s u r e s
R o t a l l a  t e n e l l a  
R u e l l i a  p a t u l a  
Sida a l b a
T e p h r o s i a  e l e g a n s  
Teramnus a x i l l i f l o r u s  
U rg in e a  a l t i s s i m a  
V e r n o n i a  dummeri 
V e r n o n ia  p e r r o t t e t i i  
V ig n a  m u l t i n e r v i s  
V ig n a  s p .
(+ moss & l i v e r w o r t )
Herbs
A ca ly p h a  v i l l i c a u l i s  
X  A e o la n tb u s  h e l i o t r o p o i d e s  
A erva  l a n a t a  
Afromomum s p .
Ammania s p .  ? p r i e u r e  an a  (485 T)
A n th e r ic u m  s p ,
A s t r ip o m o e a  m a lv a c e a  
Biophytum p e t e r s i a n u m  
B o r r e r i a  pus i l l  a 
B o r r e r i a  s p .
X B u c h n e ra  h i s p i d a  
C a s s i a  m im osoides  
X C e p h a lo s t i g m a  e r e c tu m  
Commelina s u b u l a t a  
X G r a t e r o s t i g m a  l a n c e o l a t u m  
G r o t a l a r i a  b o n g e n s i s  
X  G r o t a l a r i a  c e p h a l o t e s  
G r o t a l a r i a  s p .  (330 T)
Gyperus r e d u n c u s  
Gyperus s p .  (4 8 6 a  T)
D o l i c h o s  s p .
E u l o p h i a  s p .
E u p h o r b i a  b o n g e n s i s  
E u p h o r b i a  z a m b e s ia n a  
F i m b r i s t y l i s  s p .  (508 T)
H i b i s c u s  c a n n a b in u s  
X I l y s a n t h e s  t r i c h o t o m a  
I n d i g o f e r a  a m b e l a c e n s i s  
I n d i g o f e r a  w e l w i t s c h i i  
X Ipomoea o e n o t h e r a e  
J u s t i c i a  e x i g n a  
J u s t i c i a  s p .
K y l l i n g a  s p h a e r o c e p h a l a  
K y l l i n g a  s p .
L e p i d a g a t h i s  d i v e r s a  
L e u c as  o l i g o c e p h a l a  
L i p p i a  s p .
X  M a r s i l i a  s p .  (489 T)
M i c r a r g e r i a  f i l i f o r m i s  
X  M urd an n ia  s e m i t e r e s  
o M urdann ia  s i m p l e x  
o 0 1 d e n i a n d i a  h e r b a c e a  
O r t h o s i p h o n  a u s t r a l i s  
P l e c t r a n t h u s  s p .  (504 T)
X  P o l y g a l a  a r e n a r i a  
P o r t u l a c a  o l e r a c e a  
P s e u d a r t h r i a  h o o k e r i  
P y c r e u s  s p .  (333 T)
X o n ly  o b s e r v e d  i n  g r a s s  s a v a n n a  on l a t e r i t e  e x p o s u re s  
o c h a r a c t e r i s t i c  o f  above but  found c o l o n i s i n g  bom as .
X
X
o
o
0
G ra s s e s
B e c k e r o p s i s  u n i s e t a  
B r a c h i a r i a  bo v o n e i  
B r a c h i a r i a  s c a l a r i s  
G tenium concinnum 
D i g i t a r i a  v e l u t i n a  
E r a g r o s t i s  e x a s p e r a t a  
E r a g r o s t i s  t r e m u l a  
H y p a r r h e n i a  d i s s o l u t a  
H y p a r r h e n ia  f i l i p e n d u l a  
L o u d e t i a  a r u n d i n a c e a  
M i c r o c h l o a  k u n t h i i  
S e t a r i a  s p h a c e l a t a  
S p o ro b o lu s  f e s t  i v u s  
S p o ro b o lu s  s t a p f i a n u s
P l a n t s  fo u n d  i n  t h i c k e t s
Herbs
Acalypha bipartita 
Asparagus racemosus 
Aspilia kotschyii 
Asystasia gangetica 
Gissus spp. (386, 679 T) 
X Gissus quadrangularis 
Gommelina sp.
X Dioscorea schimperiana 
Ipomoea involucrata 
Lantana trifolia 
X Peperomea sp.
Rhoicissus tridentat a 
Rubia cordifolia 
X 3ansevaria sp.
Secamme africana 
Solanum cyanopurpureum 
Synadenium sp. (6 85 T)
X Teclea nobilis 
Triumfetta cordifolia 
Vernonia amygdalina 
Vernonia turbinata 
Vigna reticulata 
Wissadula amplissima
Grasses
Brachiaria decumbens 
Brachiaria brizantha 
Panicum maximum 
Setaria kagerensis 
Setaria longiseta
Shrubs
X Abrus precatorius 
Acacia hockii 
Allophylus africanus 
Antidesma venosum 
X Bersama abyssinica 
X Gapparis sp.
X Garissa edulis 
X Glausena aniseta 
X Durant a repens
Erythrococca bongensis 
Grewia mollis 
X Grewia .Qifnilis.
Harrisonia abyssinica 
Hoslundia opposita 
Lantana trifolia 
X Maerua triphylla 
X Plumbago zeylanica 
Rhus natalensis 
Rhus vulgaris 
Securinega virosa 
Solanum cyanopurpureum 
X Synadenium sp. ( 6  85 T) 
X Teclea nobilis 
Tinnea aethiopica 
Ziziphus abyssinica
et a l.
X only observed in thickets
Plants found in the Bunyoro Ranch and listed 
as Vi/EE PS in the ^^ Gonspectus of Ghanian Weeds'^  
(Adams & Baker, pp. 409-415)
Acanthaceae
Asystasia gangetica 
Amarantaceae 
X Achyrant^ es aspera 
X Aerva laniata 
X Alternanthera sessilis 
X Amaranthus graecizans 
X Amaranthus spinosus 
X Gelosia trigyna 
X Pandiaka heudelotii 
Gaesalpineaceae 
X Gassia mimosoides 
Gapparidaceae 
X Gynandropsis gynandra 
Gompositae
Ageratum conyzoides 
Aspilia africana 
X Bidens pilosa
Grass0cephalum crepidioides 
Grassocephalurn rubens 
X Erigeron floribundus 
Mel anthera scandens 
X Microglossa pyrifiloia 
Vernonia cinerea 
Vernonia perrottetii 
Gonvolvulaceae 
X Evolvulus alsinoides 
X Evolvulus nummularius 
Ipomoea cairica 
X Ipomoea involucrata 
Gyperaceae
Fimbristylis dichotoma 
Kyllinga erecta 
X Maris eus umbellatus 
Euphorbiaceae 
X Acalypha ciliata 
Euphorbia hirta 
X Securinega virosa 
Tragia benthami 
Gramineae 
X Genchrus ciliaris 
X Gynodon dactylon 
X Dactyloctenium aegyptium 
X Eleusine indica 
X Eragrostis ciliaris 
X Eragrostis tremula 
X Imperata cylindrica 
X Panicum maximum
Gramineae (continued)
X Setaria sphacelata 
X Sporobolus pyramidalis 
Labiateae 
X Hoslundia opposita 
Ocimum americ anum 
Malvaceae 
X Abuti l on mauritianum 
Sida rhombifolia 
Mimosaceae
Dicrostachys cinerea 
Mimosa pigra 
Onagraceae
Jussiaea spp. 
Oxalidaceae 
X Biophytum petersianum 
X Oxalis corniculata 
Papilionaceae
Alysicarpus rugosus 
Desmodium gangeticum 
X Desmodium ramosissimum 
Desmodium velutinum 
X Eriosema glomeratum 
Indigofera dendroides 
Rhynchosia sublobata 
Tephrosia spp.
Vigna spp.
PIum&b aginaceae
Plumbago zeylanica 
Polygalaceae
Polygala arenaria 
Portulacaceae 
X Portulaca oleracea 
Rubiaceae
Borreria ruelliae 
X 01deniandia herbacea 
Scrophulariaceae 
Striga spp.
Solanaceae 
X Solanum spp.
Tiliaceae 
X G or chorus spp.
Grewia spp.
Triumfetta spp.
X colonised bomas or experimental plot.
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Traverse Data: Occurrence of trees and shrubs, 
over 3 ' high, in percentage of sample units (50' x lOOM
82 Combretum spp. (binder!anum, ghasalense, molle)
49 Piliostigma thonningii
49 Acacia hockii
49 Bridelia sp. (scleroneuroides)
45 Grewia sp. (mollis , trichocarpa)
45 Maytenus senegalensis
37 Rhus vulgaris
36 Stereospermum kunthianum
33 Albizia zygia
21 Pseudocedrela kotschyi
18 Albizia raalacophylla
16 Rhus natalensis
16 Harrisonia abyssinica
15 Annona chrysophylla
15 Lannea sp. (kerstingii, schimperi)
14 Steganotaenia araliacea
11 Acacia sieberiana
11 Terminalia spp. (glaucesicens , mollis)
10 Hymenocardia acida
9 Ziziphus abyssinica
8 Acacia polyacantha subsp. campylacantha 
7 Securinega virosa
7 Acacia sp.
6 Ficus ? natalensis
5 Glausena aniseta
4 Garissa edulis 
4 Tinnea aethiopica 
3 Gardenia ternifolia 
3 Vitex doni ana 
3 Pavetta crassipes 
3 Maerua / Gapparis spp.
2 Euphorbia candelabrum 
2 Butyrospermum paradoxum subsp. parkii 
2 Albizia sp. (amara, coriaria)
2 Lonehocarpus laxiflorus
2 Bersama abyssinica subsp. paullinioides var. engleriama 
2 Ximenia americana
2  ^ 2 Strychnos innocua
1 Borassus aethiopum 
Syzygium guineense 
Teclea nobilis
1 
1 
1 
1
1  ■>»■ w  j. w  jy .
1 Mangifera indica 
1 Protea sp
Vernonia amygdalina
Psorospermum febrifugum var. ferrugineum 
Cassia sp
D a ta  used  f o r  A s s o c i a t i o n  A n a ly s i s
Trees and shrubs over 3' high recorded in 
traverses and numbered for computer programme.
Number____________ ^Species'_______________________________________
1 Acacia hockii
2 Hymenocardia acida
3 Combretum sp. (binderianum, ghasalense, molle)
4 Albizia zygia
5 Rhus vulgaris
6 Rhus natalensis
7 Maytenus senegalensis
8 Bridelia sp. (scleroneuroides)
9 Stereospermum kunthianum
10 Harrisonia abyssinica
11 Lonchocarpus laxiflorus
12 Glausena aniseta
13 Grewia sp. (mollis,trichocarpa)
14 Annona chrysophylla
15 Albizia malacophylla
16 Strychnos innocua
17 Steganotaenia araliacea
18 Lannea sp. (kerstingii, schimperi)
19 Terminalia spp. (glaucescens, mollis)
20 Piliostigma thonningii
21 Acacia sieberiana
22 Ziziphus abyssinica
23 Vitex do ni ana
24 Ficus ? natalensis
25 Garissa edulis
26 Pseudocedrela kotschyi
27 Albizia sp. (amara, coriaria)
28 Gardenia ternifolia
29 Acacia polyacantha subsp. campylacantha
30 Mangifera indica
31 Borassus aethiopum
32 Cassia sp.
33 Butyrospermum paradoxum subsp. parkii
34 Syzygium guineense
35 Pavetta crassipes
36 Maerua / Gapparis sp.
37 Bersama abyssinica subsp. paullinioides var. engleriana
38 Euphorbia candelabrum
39 Securinega virosa
40 Teclea nobilis
41 Ximenia americana
42 Protea sp.
43 Tinnea aethiopica
44 Vernonia amygdalina
45 Psorospermum febrifugum var ferrugineum
46 Acacia sp.
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Figure 37.
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Table /tf : Frequency of trees and shrubs, over 
hiRh, within different vegetation types 
(Traverse data)
Combretum
SAVANNA SHRUB
GRASS SAVANNA
WOODLAND SAVANNA a) open b) thickets
grassland on termite
mounds
Size of samples: 50 X 50^ 50 X 100' 50 X 100' variable
No. of samples : 71 22 56 13
Combretum sp. 89 ^ 91 ^ 57 ^ 46 i
Acacia hockii 87 41 2 83
Grewia sp. 80 27 5 54
Bridelia sp. 76 20 18 31
Albizia zygia 62 9 2 15
Rhus vulgaris 58 27 4 31
Maytenus
senegalensis 45 50 32 54
Stereospermum
kunthianum 44 06 7 20
Piliostigma
thonningii 31 55 52 54
Albizia sp. 29 14 2 8
Stegantaenia 
araliacea 20 9 - 15
Annona chrysophylla 2 1 06 5 8
Terminal!a sp. 20 14 4 8
Lannea sp. &0 9 4 46
Harissonia
abyssinica 17 - 2 20
Hymenocardia acida 17 18 — —
Rhus natalensis 14 5 5 31
Ziziphus abyssinica 6 - 2 39
Clausena aniseta 4 — 8
Vitex doniana 4 9 _
Lonchocarpus
laxiflorus
Acacia sieberiana 0 - 4 —
Strychnos innocua 3 - -
Ficus sp. 3 5 2 —
Gardenia
ternifolia o 5 2
Carissa edulis 3 - — 31
Borassus aethiopum 1 - - -
Bersama abyssinica 1 - - 15
Pavetta crassipes 1 5 — —
Butyrospermum ]_ 9
paradoxum
Pseudocedrela 14 34 62kotschyi"
Syzygium guineense 9 2 —
Acacia polyacantha 4 20
Ximenia americana 2 8
Euphorbia 20candelabrum
Teclea nobilis 8
Gapparis / 8Maerua spp.
No. "species" 30 20 20 26
z6o
Table : Abundance of trees and shrubs, over 0  ^ hi ,^h, 
within different "’vegetation types. (Traverse data)
No. acres 
sampled:
Combretum
SAVANNA
WOODLAND
4.08
SHRUB
SAVANNA
2.52
GRASS SAVANNA  ^
OF THE VALLEYS 
(not inc. 
termite mounds)
6.44
Acacia hockii 
Combretum sp. 
Grewia sp.
Albizia zygia 
Bridelia sp.
Rhus vulgaris 
Maytenus 
senegalensis 
Piliostigma 
thonningii 
Stereospermum 
kunthianum 
Albizia sp. 
Harissonia 
abyssinica 
Steganotaenia 
araliacea 
Hymenocardia acida 
Terminalia sp. 
Lannea sp.
Rhus natalensis 
Annona chrysophylla 
Ziziphus 
abyssinica 
Clausena aniseta 
Vitex doniana 
Lonchocarpus 
laxiflorus 
Strychnos innocua 
Ficus sp. 
Pseudocedrela 
kotschyi'
Syzygium 
guineense 
Butyros permum 
paradoxum 
Acacia polyacantha
93 per acre 9 per acre 0 per acre
66 42 10
49 3 1
29 1 1
24 8 2
22 4 1
19 12 4
15 21 7
14 6 2
13 3 0
9 0 0
8 1 0
8 4 0
4 1 0
4 1 0
4 0 1
3 6 1
1 0 0
1 0 0
1 1 0
1 0 0
1 0 0
1 1 0
0 V 7
0 1 0
0 0 0
0 0 1
Overall density 
per acre : 3 9 0 1 3 3 3 8
Table IG : The grazing factor in the composition of 
woody vegetation: Abundance of trees and shrubs,
over 3^  high, in Combretum savanna woodland
Relatively Intensively All
ungrazed grazed Intensively
savanna area at grazed
woodland: Nyamyekudo: areas : /
No. acres 
sampled: 3.6 1.5 2.0
Acacia hockii 76 per acre 165 per acre 178 per acre
Combretum sp. 68 25 33
Grewia sp 53 24 23
Albizia zygia 33 15 12
Bridelia sp. 26 25 22
Rhus vulgaris 21 21 25
Maytenus
senegalensis 17 11 16
Piliostigma 12 9 18thonningii
Stereospermum 16 10 8kunthianum
Albizia sp. 15 3 3
Harissonia 8 q 10abyssinica
Steganotaenia
araliacea 9 10 8
Hymenocardia acida 10 7 5
Terminalia sp. 4 1 1
Lannea sp. 4 1 2
Rhus natalensis 5 1 I
Annona chrysophylla 3 0 1
Ziziphus ^yssinica 1 0 0
Glausena aniseta 2 1 1
Vitex doniana 1 0 0
Lonchocarpus 1 0 0laxiflorus X
Strychnos innocua 1 0 1
Ficus sp. 1 0 0
Bersama abyssinica 1 0 0
Gardenia ternifolia 1 0 1
Acacia sieberiana 1 0 0
Borassus aethiopum 1 0 0
Tinnea.' aethiopica 0 17 13
Securinega virosa 0 5 4
Carissa edulis 0 3 2
Pavetta crassipes 0 2 2
Vernonia 0amygdalina 2 2
Overall density 
per acre: 391 367 392
APPENDIX D 
SEED GERMINATION EXPERMNTS
26%.
Table H : Seed germination of Hibiscus cannabinus 
after heating &/or chipping
Temperature Time Samples No. seeds per sample
No. seeds ge 
(14th d 
Non-chipped
rminated
ay)
Chipped
None — A 50 0 29
B 50 1 19
G 50 — 28
Total 150 Ï 76
101-103°C 2 min A 25 6 9
B 25 6 16
Total r 50 12 25
10E-103°C 5 min A 25 6 12
B 25 17 16
Tot al 50 20 28
100-101°G 6 min A 25 8 22
B 25 5 12
Total 50 13 34
110-112°G 2 min A 25 17 20
B 25 14 17
Total 50 31 37
110-11£°C 5 min A 25 11 11
B 25 14 8
Total 50 25 19
120-1£2°G 2 min A 25 2 3
B 25 2 2
Total 50 4 5
120-122°G 5 min A 25 0 0
B 25 0 0
129-133°G 2 min A 25 0 0
B 25 0 0
129-133°G 5 min A 25 0 0
B 25 0 0
150°G 2 min A 25 0 0
B 25 0 0
150°G 5 min A 25 0 0
B 25 0 0
200°G 2 min A 25 0 0
B 25 0 0
200 °G 5 min A 25 0 0
B 25 0 0
Table I S : Seed germination of Acacia hockii 
after heating &/or chipping (1962)
Temperature Time Samples No. seeds per sample
No. seeds gei 
(14th d. 
Non-chipped
rminated
ay)
Chipped
None A 50 7 20
B 50 6 19
C 50 7 17
D 50 7 19
Total 200 27 75
63-64°G 2 min A 25 5 12
B 25 2 11
Total 50 7 23
63-64°G 5 min A 25 7 16
B 25 5 9
Total 50 12 25
82-84°G 2 min A 25 5 11
B 25 7 17
Total 50 12 28
81-84°G 5 min A 25 4 11
B 25 3 12
Total 50 7 23
100-101°G 1 min A 25 2 10
B 25 4 11
Total 50 6 21
100-102°G 2 min A 25 1 4
B 25 1 7
Total 50 2 11
100-102°G 5 min A 25 3 2
B 25 1 3
Tot al 50 4 5
150°G 2 min A 25 0 0
B 25 0 0
150°G 5 min A 25 0 0
B 25 0 0
200°G 2 min A 25 0 0
B 25 0 0
200 °G 5 min A 25 0 0
B 25 0 0
Table * 9 : Experiment to determine the effect of pre-heating 
on Germination of Acacia hockii (1963)
Germination after pre-heating 
(50 seeds per replication) Days from Sowring
Temperature Time Replication 4 6 8 10 12 14
59-6000 2 min 1 14 18 19 19 20
2 20 21 22 24 25
3 20 23 25 25 25
4 11 16 19 19 20
Mean 16 20 21 22 23
78-8000 2 min 1 4 5 6 7 8
2 13 16 16 16 17
3 18 20 21 21 21
4 9 15 16 16 17
Mean 11 14 15 15 16
9000 2 min 1 2 4 7 7
i 1°G 2 3 6 6 6
3 5 6 6 6
4 1 2 4 5
Mean 3 5 6 6
90‘^G 5 min 1 3 4 5 5 6
1 1°G 2 3 4 4 4 4
3 5 7 8 8 8
4 2 3 4 4 4
Mean 3 5 5 5 6
lOO^G 2 min 1 1 1 1
i 1°G 2 1 2 2
3 4 5 5
4 5 7 8
Mean 3 4 4
lOO^C 5 min 1 1 4 4 5
1 1°G 2 1 1 1 1
3 3 3 3 3
4 1 1 1 1
Mean 2 2 2 3
IIQOG 2 min 1 1 1 1 1 2 3
1 1°G 2 0 0 0 0 0 0
3 5 5 5 5 5 5
4 0 2 2 2 2 2
Mean 2 2 2 2 2 3
Unheated 1 11 11 11 12 12 12
(chipped) 2 14 17 17 19 21 21
3 20 22 22 22 22 22
4 8 15 18 18 21 21
Mean 13 16 17 18 19 19
Unheated 1 2 6 7 7 18 9
(unchipped) 2 2 6 9 9 12 16
3 4 7 7 10 11 12
4 4 8 10 11 12 12
Mean 3 7 8 9 11 12
X66
Subsidiary Germination Experiment
D.I. The germination of seeds collected 
from burned and unburned plants :
Seeds were collected separately from burned and 
unburned plants of Berkheya spekeana, Pseudarthria hookeri 
and Vernonia sp. , and although % germination was always low, 
in every case the seeds of the burned plants exhibited a 
higher rate and significantly higher % germination than 
those of the unburned plants. (Table'
The seeds were collected from plants which were charred 
but s till standing, and so the fire had been relatively mild. 
No information was gained, on the maximum air temperature or 
how long the high temperature lasted, but there were 
insufficient seeds for further experiment.
Table
Plant Treatment Total No. seeds
No.
samples
mean 70 
germination 
(42 days)
Berkheya spekeana bur ned 100 5 16
unburned 100 5 6
Vernonia sp. burned 100 5 20
unburned 100 5 2
Pseudarthria hookeri burned 45 3 7
unburned 77 4 1
Conclusion: The results indicate that an early burn favours 
seed germination of Berkheya spekeana, 
Pseudarthria hookeri and Vernonia sp.
267
Subsidiary Germination Experiment
D.II. The germination of grass seeds buried at 
different depth during a fire
Method : Ash and soil were collected from a square metre in
an open Combretum savanna woodland burned 12 days previously. 
Soil was collected from the top J” layer and the next l|"  
below. Tops oil (J") was also collected from a square metre 
of ground in an unburned patch of vegetation 50 yards away.
The most abundant seeds in the samples collected were those 
of Hyparrhenia. Brachiaria and Setaria species, and they 
were placed on moistened filter paper in covered petri dishes. 
Results : There was a very low % germination, or no germination 
in some dishes, many seeds being immature or sterile and a 
large number went mouldy. Only the seeds of Setaria sp. 
germinated in all four types of ash and soil collected, and 
these results are summarised below. None of the samples 
from the burned area had as high a % germination as the 
sample from the topsoil of an unburned area. In the burned 
area, however, there was a significant increase in % 
germination below tba top J" of soil. (sig. at 0 .1 )^
Table : The germination of Setaria seeds collected 
from the soil of burned and unburned areas :
Soil depth No. seeds No. germinated % germination
I. Burned area
Ash 52 1 2
Topsoil 77 2 3
&-1&" depth 57 13 23
II. Unburned area
Topsoil -J" 27 14 50
Conclusion : In this experiment it appears that fire inhibited
the germination of Setaria seeds, and J" of topsoil provided 
at least a partial protection. The heat tolerance of Setaria 
seeds, however, is unknown.
APPENDIX E
BOMA TRANSECTS
KIMËNGO BOMA. MAY 1962 (nineteen months after abandonment)
1. Frequency of herbs (non-grasses) in each habitat.
Summary of transect data - expressed as presence in ^ of quadrats.
T.6Y
Rel. ungrazed 
grassland 
Transects : VI
No. of Quadrats: (48)
Erigeron floribundus 
Fimbristylis sp. 
Tephrosia linearis 
Zornia sp.
Cycnium adonense 
Justicia sp.
Becium sp.
Eriosema glomeratum 
Helichrysum undatura 
Ampelocissus africana 
Lantana trifolia 
Grassocephalurn sp. 
Berkheya spekeana 
Pseudarthria hookeri 
Merremia tridentat a 
Evolvulus alsinoides 
Vernonia sp.
Afromomum sp.
Kyllinga sp. (762T) 
Maris eus umbellatus 
Biophytum sp.
767T
Vigna sp.
Oxalis corniculata 
Gissus sp.
Astripomoea malvacea 
Vernonia violacea 
Amaranthus sp. 
Dicliptera sp. (729T) 
moss
Gommelina africana 
(Hoslundia opposita) 
Vigna triloba 
Portulaca oleracea 
Mollugo nudicaulis 
Bidens pilosa 
Solanum sp.
Cyanotis longifolia 
Sansevaria sp.
56
27
20
23
19
17
15
12
4
4
4
2
2
2
Experimental plot
VI
(16)
25
19
94
44
13
31
6
19
6
38
19
13
Heavily grazed and Bare, compacted Heavily manured
trampled boma margins 
II IV I III
ground ( 
I
house-site)
V II
kraals
III
■ I 
IV
(35) (18) (23) (10) (30) (29) (27) (22) (32)
20 3 7 _
11 ES 26 - - - - - -
3 - - - - 3 - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - 4 - - - - - -
- - - - - 3 - - -
- _ —
3 - - 10 - - - - -
- - - - - - - - -
- - - - - - - - -
- 39 — _ - ' —• -
8 6 13 - - 10 - - -
_ -
SO - 9 - - 3 - - -
11 - 9 10 - 3 - - -
8 6 4 40 ,3 14 - - 6
3 - - - -
SE 26 _ - - - - 3
- 17 4 - - 7 - - 13
- 12 - - 7 - - -
- 6 4 - - - - - 3
_ 6 - - - -
_ _ 61 _ 3 3 - -
- - 13 20 - - - 9 19
4
- - 4 - - 17 - - -
40
- - - 40 - 3 - - 3
10
- - - - 7 14 - - -
- - - - - 3 - - -
- - - - - - - 5 -
- - - - - - - - 28
- - - - - - - - 10
3 .
KIMENGO BOMA. MAY 196 8 (nineteen months after abandonment) 
Frequency of grasses in each habitat 
Summary of Transect Data - expressed as presence in $ of quadrats
Grasses
Transects : 
No. of Quadrats:
Hyparrhenia filipendula 
Hyparrhenia dissoluta 
Imperata cylindrica 
Sporobolus festivus 
Andropogon dummeri 
Setaria sphacelata 
Brachiaria brizantha 
Panicum maximum 
Digitaria diagonalis 
Eragrostis ciliaris 
Brachiaria decumbens 
Perotis patens 
Ghioris gayana 
Digitaria abyssinica 
Sporobolus pyramidalis 
Microchloa kunthii 
Gtenium concinnum 
Gynodon dactyl on 
Eragrostis tenuifolia 
Brachiaria jubata 
Dactyloctenium aegyptium 
Digitaria sealarum 
Eleusine indica 
Eragrostis s p .
Digit aria velutina 
Paspalum auriculatum
ungrazed
F v n P T ^ T  TTifa nt; al PI n t Heavily grazed and Bare, compacted Heavily manured
assland U  1.UK3 LiU CU- t J- V  U trampled boma margins ground (house-site) kraals
VI VI II IV I Ill I V II III IV
(48) (16) (35) (18) (23) (10) (30 (29) (27) (22) (32)
96 100 71 67 30 10 _ 6
75 100 23 56 70 _ 13 31 . - _ 6
27 31 - - 30 _ _ 45 - - _
25 88 - 6 26 _ 10 14 - - -
12 6 - 56 39 _ _ 21 - _
8 - 31 - 13 _ 63 34 11 - 6
8 6 31 - - - - 10 - - -
6 - 43 22 - 50 10 34 22 14 13
4 1 _ _ _ _ _ - -
2 4 - - _ _ 43 55 - _ _
23 17 - - - - - - -
17 - - - 20 24 - - -
11 - - _ - - 3 - -
11 67 9 - 10 24 - - -
3 - - 10 23 17 - 5 -
_ 50 26 - - 7 - - 6
- 22 43 - - 21 - - -
- - 30 10 77 62 96 95 91
- - 18 - 7 - - - -
-
-
13
4
-
-
21
21
- - -
- - - - - 3
7
- - -
KIMENGO BOMA: COLONISATION OF BARB GROUND IN EXPERBÎENTAL PLOT DUG IN FEBRUARY 1961. 
_______ TRANSECT REPEATED AFTER A YEARLY INTERVAL
(Contiguous metre quadrats)
Plants
A.
Tephrosia linearis 
Mollugo nudicaulis 
Brachiaria kotschyana 
91OT
Indigofera ambelacensis 
Gelosia trigyna 
Gyperus amabilis 
Sporobolus festivus 
Biophytum petersianum 
Sida alba
Gizekia pharnaceoides 
Erigeron grantil 
Gorchorus tridens 
Merremia tridentata 
911T
Hibiscus cannabinus 
Gommelina ? umbellat a (821 T) 
Evolvulus alsinoides 
Phyaalis micrantha 
Phyllanthus niruroides 
Becium sp.
Bulbostylis ? burchelli 
Zornia pratenis 
Aspilia kotschyii 
Hyparrhenia dissoluta 
Hyparrhenia filipendula 
Cycnium adonense 
Fimbristylis sp.
Digitaria diagonalis 
Eragrostis ciliaris 
Erigeron floribundus 
Justicia sp.
Vernonia sp.
Eriosema glomeratum 
Imperata cylindrica 
Pseudarthria hookeri 
Brachiaria brizantha 
Andropogon dummeri
(:L) after three months (24 .5..61) 1' ii) after fifteen months (7.5.62)
Total Total
'1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 B 16
A.i
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 B 16
X X X X X X X X X X X X X X X X 16 X X X X X X X x x x  x x x x x  15
X X X X X X X X X X X X X X X X 16
X X X X X X X X X X X X X X X 15
X X X X X X X X X X X X X X X 15
X X X X X X X X X 9
X X X X X X X 7
X X X X X X X X 8
X X X X X X X X X X X X X X X 15 X X X X X X X X X X X X X X  14
X X X X X X X X X X X X X 13
X 1
X X X X X X X X X 9
X X 2
X X X X X X X X X 9
X X X X X 5 X X X  X X X  6
X X X X X X 6
X 1
X X X X X X X 7
X X X X X X X X X X X X X X X X 16
X X X X X X X X X X X X X X X X 16
X X 2
X X X 3
X X X X X 5
X X X X X X X 7
X X X X 4
X X X X X 5
X X 2
X X X 3
X X X X X 5
X 1
X 1
X 1
KEY: A margin of plot by 
margin of plot by
Borassus aethiopum
Pavetta crassipes 
X = presence of species in quadrat.
Z 7X
COMPARISON OF THE HERB COMPOSITION OF 
NYAMYEKUDO HILL AND NEARBY BOMA
(Frequency expressed as occurrence in percentage of quadrats
Herbs
No. of Quadrats
Nyamyekudo
Hill
(i)
slope
31
(ii:
top
25
Colonisation 
of Boma
(i)
central
area
44
(ii)
margin
9
Heavily
grazed
outer
margin
11
Peristrophe pumila 
Dolichos sp. (451 T)
465 T
Aspilia africana
467 T
Rhynchosia sp. (460 T) 
Eriosema bequaertii 
Phyllanthus sp. 
Pseudarthria hookeri 
Ipomoea sp.
Ruellia ? patula (449 T: 
Borreria sp. (466 f) 
Berkheya spekeana 
Tephrosia nana 
Vigna spp.
Becium sp.
Euphorbia zambesiana 
Lepidagathis collina 
Ipomoea involucrata 
01deniandia herbacea 
Striga asiatica 
Acalypha villicaulis
468 T
Justicia sp.
Grotalaria sp. (432 T) 
Sp. ? Desmodium 
Sida alba
Vernonia schweinfurthii 
Vernonia smithiana 
Commelina sp.
Teramnus andongensis 
Lantana ? viburnoides 
Euphorbia bongensis 
Hibiscus sp.
(Hoslundea opposita)
452 T
Cassia mimosoides 
Desmodium gangeticum 
Sp. ? Anthericum 
481 T
Vigna reticulata 
Sp. (sedge)
Amaranthus spinosus 
Eriosema psoraleoides 
Zornia setosa 
Kyllinga sp.
As par ag us afric anus 
Afromomum sp- 
Murdannia simplex 
Evolvulus nummularius
58 60 - - -
42 68 9 - -
08 — - - -
06 16 17 78 9
26 8 - - -
20 28 - - -
19 16 - - -
16 12 17 - 49
10 — — - —
10 4 - - -
10 16 — - 9
10 92 — - 9
10 4 - - -
10 12 - - -
10 — 2 - -
6 16 11 11 45
6 - 7 - -
6 8 - - -
6 20 2 - -
0
ry
- 5 - 9
O
0
%
28 2 - 18
O
0 2
0 - - 11 -
12
12 2
7
19
5
11
04
27
2
2
2
2
03
03
28
22
9
18
9
9
1 7 3
COMPARISON OF THE GRASSLAND COMPOSITION OF 
_______NYAMYEKUDO HILL AND NEARBY BOMA
(Frequency expressed as occurrence in percentage of quadrats)
Grasses
No. of Quadrats
Nyamyekudo
Hill
(i)
slope
31
(ii)
top
25
Colonisation 
of Boma
(i)
central
area
44
(ii)
margin
9
Heavily
grazed
outer
margin
11
Loudetia arundinacea 
Hyparrhenia filipendula 
Panicum fulgens 
Hyparrhenia diplandra 
Hyparrhenia dissoluta 
sp. (grass) 
sp. ? Eragrostis 
Gynodon dactylon 
Brachiaria sp.
Panicum maximum 
Paspalum auriculatum 
Eragrostis barrelieri 
Sporobolus festivus 
Sporobolus pyramidalis 
Setaria sphacelata 
Setaria sp. ? longiseta 
Andropogon sp.
94
32
19
3
3
10
100
96
52
28
8
84
11
11
2
2
2
2
67 91
18
56
44
22
64
fci?
Aerial photograph taken at 24^000* : reproduced by permission 
of the Department of Lands & Surveys, Uganda.
Thicket-woodland on the ridges.
Savanna woodland on the ridges.
Shrub savanna on the lower valley slopes.
Grass savanna with termitaria thickets in the valleys. 
Grass savanna on laterite pavements on the ridges.
The use of an aerial photograph in mapping vegetation,
Figure 38 .
